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COEJMHEHNUA T'ETEPOAPNJI-1,2,4-TPHA30JIA H TETEPOAPHUJI-TETPA30JIA
JJIA KOHTPOJISA HAZL DKTOINAPASUTAMHU

JlanHOe M300peTeHne OTHOCUTCSI K HOBBIM COSAMHEHUSIM Terepoapw-1,2.4-tpuaszona u
reTepoapmI-TETPa30Jia, K KOMIIO3UIUSM, COAEPIKAIIUM COCIUHEHUS M K MX NMPUMEHEHHUIO NpU
KOHTPOJIE HaJ HKTONAPa3uTaMH Ha TeJ€ SKUBOTHBIX.

JlanHO€e M300peTeHne OTHOCUTCS K 00JIaCTH KOHTPOJISL HaJl BPEAUTENSIMH, B YACTHOCTH K
KOHTPOJIIO HaJ SKTOMapasuTaMMU Ha Teje >KUBOTHBIX. IlapasurapHble MH(EKIMU NPUBOIAT K
3HAYUTEJIbHBIM CTPAJIaHHUM JKUBOTHOTO, KaK BCJIEACTBHE CaMO MH(EKINH, TaK U 3a00JIeBaHuUl,
nepenaBaeMbIx napasuramu. Kpome toro, mapasurapHas HHQEKIHs y TOMAILIHETO CKOTa MOXKET
NPUBECTH K 3HAYUTENbHBIM SKOHOMHUYECKHM IOTEpsAM. IJTO HaOMIOJaeTcs, Hampumep, B
JKUBOTHOBOJZICTBE, TZ€ B YAaCTHOCTH 3apakeHHE B pe3yJbTaTe YKyca KJeLlell BbI3bIBAET
3HAYMTENIbHBIE OTepHU. B ciiyyae mpu OONBIIOM KOJMUYECTBE YKYCOB KJIIIAMH, OHU MOTPEOIAIOT
GoJbIIOE KOJMYECTBO KPOBH, YTO MOXKET NMPHUBECTH K aHEMUU U MOTEPE MUTATEJbHBIX BELIECTB.
Kpome Toro, pasapakeHre, BbI3BAHHOE KJICIIAMH, IIPUBOAUT K COKPALIEHUIO MOTpedIeHNsI KopMa
KPYIHBIM POTraThIM CKOTOM. Bce maHHBIE (haKTOPbI OTPULIATENBHO BIMSIIOT HA IPUPOCT MAcChl U
BeIpaboTKy Mosoka (Rajput ef al., J. Zhejiang Univ. SCIENCE B, 2006, 7(11):912-921). Kpome
TOTrO, KJIEIIN BBI3BIBAIOT NoBpekaeHue wmkypbl (Rajput ef al.) m mpenmpacmonararoT CKOT K
OakTepHaabHBIM U TPUOKOBBIM UH(eKIHsiM. U3BeCTHO, 4TO psix 3a00eBaHui nepenaercs: yepes
KJIEIIEBbIE TATOT€HbI, CPEAN KOTOPBIX OOJIE3HM KPYIMHOIO POraToro Ckorta, 6abe3mno3 KpymHOro
pOraToro CKOTa, TaK»Ke M3BECTHBIM KaK MUPOILIaA3MO3 UJIH KPpacHasi BOASHAS JIMXOPAIKA, a TAKKE
aHAIJIa3MO3 KPYITHOT'O POraToro CKOTa, TAK)Ke M3BECTHBIN Kak skeyHas Oone3nb (Rajput ef al.).
JanHbie 3a0051€BaHMs IPUBOIAT K CHIKEHUIO MPUPOCTA MACCHI, CHIDKEHHIO BBIPAOOTKH MOJIOKA
U YBEJIMYEHUIO CMEPTHOCTH.

CyuiecTByeT MHOTO KOMMEPYECKH JOCTYIHBIX COEIUHEHHH, WCIOJIb3YEMBIX IS
KOHTPOJISI HaJl SKTOMapasutaMu. JlJisi JOMAIIHEro CKOTa OHHU BKIIFOYAKOT aMUTpas; (uiya3ypoH,
CHHTETHYECKHE THPETPOUIb], HAPUMEP MEPMETPHH, MAKPOLMKIMYECKUE JIAKTOHBI, HAIMPUMED,
UBEpMEKTHH, u opraHodocdarsl. [yl TOMALTHUX >KUBOTHBIX TAKHE COCOMHEHUS BKJIFOYAIOT
¢unponnn;, cuHTeTHueckue mnuperpouns; u ['AMK-3aBucHMBIE HHTHOUTOPBI XJIOPHIHBIX
KaHaJIOB, HarnpuMmep daypananep. HecMoTpst Ha IHUPOKHUIL CIIEKTP MPOIYKTOB HA PBIHKE, OCTAETCS
NOTPEOHOCTh B AJIBTEPHATHBHBIX COCIUHEHUSIX, KOTOpble 3(PQPEeKTHBHBI B KOHTPOJE Hal
HKTOMAPA3ZUTAMH.

B mexaynaponnom natente 2006004924 packpbIBaeTcsl cepusi COEAUHEHUN reTepoapu-

UMUAa30J1a, KOTOpble ABJSIFOTCA Moayisitopamu peuentopa CXCR3. Moaynsaropsl penentopa
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CXCR3 nmomesHbl TpU JIEYEHUH U TPOPHUIAKTHKE HEKOTOPHIX BOCHAIUTENBHBIX U
UMMYHOPETYJSITOPHBIX PACCTPONUCTB U 3a00JI€BAaHHI.

B nanHoM m300pereHnn npeasioskeHbl HOBbIE COeIMHEHHsI reTepoapui-1,2.4-Tpuazona u
reTepoapuiI-TeTpa3ona, KOTOPbIE IMOJIE3HBl AJIsI KOHTPOJS HAX BPEOUTENIMH, OCOOEHHO A
KOHTPOJISL HAJ| SKTONAapa3suTaMU Ha TEJe >KUBOTHBIX.

B nannom m3o0perennn npenioxkeHo coennneHrne @opmyosl I:

R3 X
Y R® R
N N/
R Ny N\,
\N

@

rae:

X npexncrasser codoii O nnu S;

Q! u Q? nesaBucumo npexcrasnsAoT coboit CR® unu N, mpu ycioBUH, €CITHU MO MeHbIIei
mepe omuH u3 Q! u Q% npencrasnser coboii N;

Y npencrasisier codoit npsiMyro cBsizb uin CHa;

R! mpencrasnser coboit H; Ci-C¢ anxum HeoOA3aTENbHO 3aMelleHHbI OXHUM
3amecturesieM, BbiopanHbiM u3: CN, CONH,, COOH, NO; u -Si(CHj3)3; C1-Cs ranorenankmi; Co-
Cesanxenmt;, Ca-Ceramorenankenun, Cr-Csankunui, Cr-Ce rajmoreHankunu, Cs3-C4IUKIOaTKHI-
C1-Cranxun, raoe Cs-Cs4 LUKIOANKHI HEOOs13aTeNbHO 3aMelneH | uiad 2 aToMaMH TajloreHa;
okceraH-3-mn-CHy-; wnm  OeH3wmy, HeoOs13aTeNbHO 3amelneHHbl rajoreHoM uian  C1-Cs
raJoreHaJIKUIOM;

R? npencrapnser coboil (peHun, MUPUAMH, MUPUMMIMH, TUPA3HH UM MUPUAA3HH, TJe
q)eHI/I.]'I, MUPUAWH, MTUPUMHUIWH, ITUPAa3WH WX NUPUAA3HH HCO6$ISaTe.IIbHO 3aMEIICH OJHUM-TPEMA

3aMECTUTEIIAMU, TIPHU YCIOBHUH, YTO 3aMCCTHUTECIIb (SaMeCTI/ITCJII/I) HEC HaxoOATCA Ha aTOME

yrjeposa, pacrooKeHHOM PSIIOM C YIJIEPOIOM, CBS3aHHBIM C — TPYIION, Kaxaas u3
KOTOphIX  He3aBucuMo  BeiOpaHa w3:  Ci-Csamkwmma, Ci1-C;  rajorenankwna, Ci-
Cstuoranorenankuna, Ci-Csankokcu, Ci-Csramorenankokcu, rajoreHa, NO», SFs, CN, CONHa,
COOH u C(S)NHz;

R? npencrasnser coboit C1-Cs ankun unu C1-Cs ragoreHanku,

R* npencrapnser coboii MUpUAMH, MUPUMUIMH, THPA3UH WU MUPHAA3UH, T€ MHPUIUH,

NMUPUMHUIWH, T[HUPA3UH MWW THPUAA3UH HE00s3aTEIBLHO 3aMCIICH OJHHM 3aMCCTHUTCIIEM,
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BolOpanHbiM u3. Ci-Csankwmma, Ci-Csramorenankwna, Ci-Csamkokcu, Cs-Caimukioankuna,
rajioreHa Wi THIPOKCH,

R’ npencrasnsier coboit H, Ci-Csankun, Ci-Csranorenankun, Cs-Csuuxnoankun, Ci-
Csanxokcn, Cy -CsankokcuC(O)- wu (C1-Cs anmkokcu),CH-;

WJIH €70 COJIb.

B anbrepHaTHBHOM BapuaHTE OCYINECTBICHHS B JAHHOM H300pETEHHH MPEIIararoTCs

coenuHeHus1 popmysr I:

rae:

X npencrassier coboit O wim S;

Q! u Q? nesasucumo npeacTasusoT coboit CR® umu N, mpu ycI0BHHM, €CITH MO MeHbIIei
mepe onul 13 Q! u Q? npencrasaser coboii N;

Y npencrasnsier coboi npsimyto ¢Bsizb win CHa;

R! npencrapnser coboit H; Ci-Ceankun, HeoOS3aTeNbHO 3aMELIEHHBI OXHUM
3amecturesieM, BoiOpanHbiM u3: CN, CONH,, COOH u NO; Ci-Ceranorenankumna; C-Cs
ankenmna, Cy-Ceranorenankenuna; Cr-Csankunmna;, Co-CeramoreHankuauia; Cz-C4Iukaioaaku-
Ci1-Coankuna, roe Csz-Csuukinoankui HeoOsi3aTeIbHO 3aMeleH | wim 2 aToMaMu rajoreHa;
okceraH-3-un-CHy-; wnum  OeH3us, HeoOs3aTeNbHO 3aMelleHHbIii rajoreHom win  Ci-
CsranoreHagKuIoM,

R? npencrapnser coboil (peHun, MUPUAMH, MUPUMMIMH, TUPA3HH UM MUPUAA3HH, TJe
(beHmn, TUPUANH, MUPUMUIUH, TUPA3UH I MUPUIA3HH HEOOS3aTENbHO 3aMEIIEeH OJHUM-TPEMsI
3aMECTHTEJISIMU, TIPU YCJOBHH, YTO 3aMECTUTENb (3aMECTUTENIM) HE HAXOISATCS Ha YIIepone,

X

—C— .
PACTIONIOKEHHOM PSIZIOM C YTJIEPONIOM, CBSI3AHHBIM C - TPYIIIOH, Kakaasi U3 KOTOPBIX
He3aBucuMo BbiOpaHa u3: Ci-Csamkuma, C1-Cs ranorenankumna, Ci-Cstuoranorenankuia, Ci-

Csankokcn, Ci1-Csranorenankokcu, rajorena, NO», SFs, CN, CONHz u COOH;
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R? npencrasnser coboii C1-Csankun unu Ci-C3ranoreHankun,

R* npencrapnsier coboii MUPUAMH, MUPUMUMH, MUPA3UH WK THPUIA3UH, TIe MUPHIMH,
NUPUMHUIWNH, T[HUPA3UH WIN THPUAA3UH HeO6${3&TeJ'[bHO 3aMCIICH OJHUM 3aMCCTHUTCIIEM,
BbIOpaHHbIM U3; C1-Csanmkmna, Ci-Csranorenankuna, C1-Csankokcu, C3-C4IUKITIOATKUI, TaJIOTeHa
WU TUAPOKCH,

R’ npencrasaser coboit H, C1-Csankun, Ci-Csranorenankui, Cs.Cauuxaoankun uau Ci-
Csankokcu,

UJIX UX COJIN.

B manHOM M300peTeHnn Takke MmpeiaraeTcsi KOMIIO3HIMS, COAepIKalias COeIMHEHHE T0
JAaHHOMY M300pETEHHIO UJTH €T0 COJIb, U 110 MEHbIIEeH Mepe OAMH MPUEMIIEMBbIH HOCUTENb.

B nannom uzoOpereHuu npeniaraeTcsi COeqUHEHHE M0 TaHHOMY HU300pETEeHHUI0 WIIH ero
COJb JJIsi MPUMEHEHWs B Tepanuu. B HaHHOM H300peTeHHH MpeajiaraeTcs COeOUHEHHE I10
JAHHOMY H300PETEHHIO M €ro COJIb Ul MCIOJb30BAHUS TMPU KOHTPOJIE HAJ MapasuTaMH y
JKUBOTHOTO HJIM Ha Tejie >XKMBOTHOro. Kpome Toro, B JaHHOM H300pEeTEHHH MpEeAsaraeTcs
COEIMHEHUE N0 JAaHHOMY M300pPETeHHIO WM €rO COJIb JJIsl UCIOJIb30BAHUSI MIPU KOHTPOJIE Hax
SKTOMApPa3UTaMU Ha Telle JKUBOTHOrO. B MaHHOM M300peTeHHH MOMOJHUTENBHO MPEAaraeTcs
COEIMHEHHE 0 JTAHHOMY U300PETEHHIO WK €r0 COJIb 1Tl HCTIOJIB30BAHMS B TPOPUIAKTHKE U/ WU
JieYeHNH 3a00JIeBaHUH, TePeaBAeMbIX YKTOMAPA3SUTAMHU.

B JaHHOM I/1306peTeHI/II/I npeajara€rcsa MNPHUMCHEHUEC COCAWHECHUA 110 JaHHOMY
U300pETEHUIO WJTH €r0 COJIM, JUIsl U3TOTOBJIEHHSI JIEKAPCTBEHHOTO CPEACTBA IJIsi KOHTPOJIS HaJ
napasuTaMi B WJIM Ha Teje JKUBOTHOro. Kpome Toro, B JaHHOM H300pEeTeHHH Ipeniaraercs
NpUMEHEHHe COENMHEHUs 10 MaHHOMY HW300pPETeHHIO WJIM €ro COJib Uil H3TOTOBJIEHUS
JIEKAPCTBEHHOT'O CPEJICTBA JJIsi KOHTPOJISI HaJl SKTOMApa3uTaMH Ha Teje )KUBOTHOro. Kpome Toro,
B JaHHOM I/1306peTeHI/II/I npeaarac€rcsa NpUMEHEHHUE COCAMHCHUS IO JaHHOMY I/1306peTeHI/II-O nJin
€ro COJIU Ui M3TOTOBJIEHUs JIEKAPCTBEHHOI'O CPEICTBA JUJISI NMPOQMUIAKTUKUA W/WIH JICUESHUS
3a00JIeBaHUH, TIEpeIaBaeMbIX SKTOMAPA3UTAMU.

B JAHHOM I/1306peTeHI/II/I npeajara€rcsd MNPUMEHEHUE COCAUHEHUA 110 JaHHOMY
U300pETEHHIO UJTH €T0 COJTH IS KOHTPOJISl HaJl Mapa3uTaMu Y >KUBOTHOTO HJTH HA TEJIe SKUBOTHOTO.
KpOMe TOro, B JaHHOM I/1306peTeHI/II/I npeaiarac€rcd MnMpuUMEHEHUE COCAHMHCHUA MO JaHHOMY
U300pETEHNIO WIJTH €r0 COJIU JIJIsl KOHTPOJISL Ha/l SKTOMAPA3UTAMHU Ha TeJie SKUBOTHOTO.

B nanHOM M300peTeHuU mpeayiaraeTcsi Crnocod KOHTPOJIS HAJl Mapa3uTaMH Y KUBOTHOTO
HWJIM Ha TEJIC KUBOTHOI'O, HYXAAMOLIETOCA B 3TOM, BKJ'IIO"IaIOIJ.[I/Iﬁ BBCICHUC 3(1)(1)6KTI/IBHOFO
KOJIMYECTBA COENMHEHUs MO JaHHOMY H300peTeHHIO WM ero coju. Kpome Toro, B JaHHOM
U300peTeHNH TMpenjiaraeTcsi Crocod KOHTPOJS Haa SKTOMAapasWTaMd Ha Tejie KUBOTHOTO,

HYXOAOLETOCA B 3TOM, BK.]'II-OLIaI-OH_[I/Iﬁ BBCICHHUEC 3(1)(1)CKTI/IBHOFO KOJM4YeCTBa COCAUMHECHUA I1O
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u3o0pereHno wim ero coian. Kpome Toro, B AaHHOM H300pPETEHHH NPEAJIAraeTcsi Crocod
npopHIIAKTUKN WK JieueHus1 3a00JIeBaHU, MepeaaBaeMbIX 3KTONAPa3UTaMH, BKJIFOYAFOIIUN
BBeZleHHE 3(PPEKTHBHOrO KOJWYECTBA COCAMHEHUS IO JAHHOMY H300pPETeHHIO WJIM €ro COJIU
JKUBOTHOMY, HY>KAAIOIIErOCs B 3TOM.

B nanHOM wW300pereHMH OMOJHUTENBHO TNPEeNaraercs Croco0 KOHTPOIS Hax
BpEIUTEISIMY, BKJIIOUAIOIINI IPUBEAEHNE B KOHTAKT BpeAUTENEH WIN OKPY KaroLle UX Cpenbl C
3¢ eKTUBHBIM KOJUYECTBOM COEAMHEHUS 110 TAHHOMY H300pPETEHHUIO HIIH €T0 COJIH.

Tepmun «Ci1-Ceankun», B KOHTEKCTE JaHHOTO JOKYMEHTA, OTHOCUTCS K JIMHEHHOW MIN
Pa3BETBJICHHOMN, OTHOBAJICHTHON HACBHIIEHHON an()aTUYeCKON e , COAepIKaIlel OT OJHOTO 10
IIECTH aTOMOB YyIJIepoja, HaIPUMEpP, METHJI, 3TWJI, PO, U3OMPOIWI, OyTHI, TPeT-OyTui, u
TOMY MOOOHOE.

Amnanornuno, TtepMuH «Ci-Csalkui» BKIIOYAET METHJ, 3TWUJ, H3OMPONUI U TOMY
nono0Hoe.

Tepmun «Ci-CeranoreHankui»,B KOHTEKCTe JAaHHOrO nokymeHTta, orHocurcs: kK C1-Cs -
AJIKWJIbHON YacTH, 3aMEIeHHOW OJHMM MM Oojiee aTOMaMM TajioreéHa, KOTOpble MOTYT OBITh
ONVHAKOBBIMM WJIM pa3au4yHbIMH. [Ipumepel BKIIOYAOT TpupTopMeTwi, 2-PpTopaTui, 3-
¢roprporm, 3,3,3-Tpudropnponu, 4-x10pOyTHI U TOMY TOJOOHOE.

Amnanoruuno, TepMuH «Ci-CsrajoreHankmn BKIrOYaeT TpupTopmerun, 2-GTopaTu, 3-
¢dToprnponu, 3,3,3-TpudTOPHIPONIIT K TOMY MTOAOOHOE.

Tepmun «C1-C3THOranoreHankmny, B KOHTEKCTE JaHHOTO 1oKyMeHTa, oTHocuTes K C1-Cs
raJIOTeHAJIKUIIBHON YaCTH, CBA3aHHOM Uepe3 aTOM CepBbI.

Tepmun «Cs3-CsuKNOaNKUI», B KOHTEKCTE JAHHOTO JOKYMEHTa, OTHOCUTCS K
LIUKJIOTPOTIHITY HJTH LIUKJIOOYTHITY.

Tepmun «Cs-Cyruknoankun-Ci1-Crankuim», B KOHTEKCTE JAHHOTO JOKYMEHTA, OTHOCUTCS
K C3-Cauuknoankuiy, cBsizanHomy depes C1-CralKUIbHYIO LEMb.

Tepmun «Ci-CeankeHun», B KOHTEKCT€ HAHHOTO JOKYMEHTa, OTHOCHTCS K
HEPA3BETBJICHHON UJIM PA3BETBJICHHON aJKEHUJIBHOHN LIE€NU, UMEIOLIEeN OT ABYX A0 IIECTH aTOMOB
yriepoga U OAHON JBOWHON CBSA3W, HANPUMEp, 3TEHWI, NpOm-l-eHWsl, HO-2-€HWI, U TOMY
nogoOHoe.

Tepmun «Cz-CeranoreHaJkeHU», B KOHTEKCTE JAHHOIO JOKyMeHTa, oTHocutcs K Ca-
CeankeHUIbHOMY (PparMeHTy, 3aMeleHHOMY OIHUM WM OoJiee aTOMaMH TaJloreHa, KOTOphIe
MOTYT OBITh OJTUHAKOBBIMH WUJIH PA3JINIHBIMH.

Tepmun «Ci-CeankuHuI», B KOHTEKCTE€ JAaHHOIO JIOKYMEHTa, OTHOCUTCS K

HEPa3BETBJICHHOMN WJIM PAa3BETBJIECHHON AJIKWHUJIBHOW LI, UMEIOLIEH OT IBYX A0 IIECTH aTOMOB
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yrjaepona M OJHOM TPOMHOM CBsi3W, HAIpUMEP STUHWJ, NPOMN-2-UHUJ, HO-3-UHWJI, U TOMY
nogoOHoe.

Tepmuna «Cr-CsraOreHaJIKUHIID, B KOHTEKCTE JAHHOTO JAOKYMEHTa, OTHOCHTCS K Ca-
CeanknHUIBHOMY (DparMeHTy, 3aMelIeHHOMY OIHHMM MM Oojiee aTOMaMHu TajoreHa, KOTOpble
MOTYT OBITh OTMHAKOBBIMU HJTH PA3JINIHBIMU.

TepmuH «ranoreH», B KOHTEKCTE JAaHHOTO TOKYMEHTA, OTHOCHUTCS K aTOMY XJiopa, Opoma,
Hiona wim ropa.

Tepmun «Ci1-Csankokcu», B KOHTEKCT€ JAHHOIO JOKYMEHTA, OTHOCHTCA K
HEPA3BETBJICHHON WM PA3BETBJICHHOW AJKWJIBHOW LienM, coaepskamei or 1 go 3 aromos
yrieposa, NpUCOeTNHEHHBIX K aTOMY KHUCJIOPOJa, HAIIPUMED, 3TOKCH, IPOIOKCH, TPET-OYTOKCH U
TOMY oA0OHOE.

Tepmun «Ci1-CsrajaoreHajJkoKCH», B KOHTEKCTE€ JAHHOIO NOKyMeHTa, oTHocurcs k Ci-
Csanmkokcurpymme, 3aMelIeHHOH OfHUM WK Oojiee aTOMaMH TajioreHa, KOTOpble MOTYT OBITh
OIVHAKOBBIMH WM pasHbIMU. IIpumepsl BKIIOHaroT TpudTOopMeTOKCH, 2-hTOpITOKCH, 3-
¢dropnpornokcy, 3,3,3-TpudTopnponokcH, 4-x10pOyTOKCH U TOMY MOAOOHOE.

TepMUH «KOHTPOJB», B KOHTEKCTE AAHHOTO AOKYMEHTA, OTHOCUTCS K YMEHBLICHUIO
KOJIMYEeCTBA BpeOUTENell WM Tapa3suTOB, YCTPAHEHUIO BpEOUTENCH WM TapasuTOB W/WJH
MPENOTBPALIEHHUIO JAJbHENHIIErO 3apakKeHusl BpEAUTESIMU WIH MTApa3UTaMU.

B koHTekcTe NAaHHOrO AOKYMEHTAa, TEPMUH «JIEUEHHE» OTHOCHUTCA K CIEpP>KUBAHMHIO,
3aMeNJIeHHI0, OCTAHOBKE WJIM OTMEHE IPOrPeCCHUPOBAHUS WM TSDKECTH CYLIECTBYIOIIErO
CHUMIITOMA WJIH 3a00JIeBAHUS.

Tepmun «mpegoTBpalneHue», B KOHTEKCTE HAHHOTO JOKYMEHTa, OTHOCHTCS K
npoUIAKTHKE CUMIITOMA WK 3a00JI€BaHUS, PA3BUBAIOIIETOCS Y )KUBOTHOTO.

TepMuH <«KHUBOTHOE», B KOHTEKCT€ J[JAHHOTO JOKYMEHTA, MOXKET OTHOCUTBCS K
MJICKOITUTAIOIEMY M HE MICKONHUTAKIEMy, TaKHM KakK MNTULNa Wik peida. B ciydae
MJIEKOITUTAIOIIETO 3TO MOXET OBbITh YEJIOBEK WJIM MIIEKONMTAIoINee, He NpUHAIIeKalee K
YeJl0BEeYeCKOMY poay. MuilekonmuTamole, He MpUHAANeXallue K 4YeJlIOBEYeCKOMY DoAYy,
BKJTIFOYAIOT, HO HE OTPAHUYMBAIOTCS UMM, TOMAITHUN CKOT U JOMAIIHUX JKUBOTHBIX. JloOMaImHuii
CKOT BKJIFOYAET, HO HE OTPAHUYUBAIOTCS UMH, KPYITHBIA POTaThIi CKOT, BePOIIIOIOBBIX, CBHHEH,
oBell, K03 U Jiomaaed. JloManrHue KUBOTHBIE BKJIIOYAKOT, HO HE OrPAaHHYMBAIOTCS UMH, COOaK,
KOULIEK U KPOJIUKOB.

Tepmun «BpeouTenp», B KOHTEKCTE JAaHHOTO M300pETEHUs, BKIIOYAET, HO He
OrPaHUYMBACTCS UMH, BPEAUTENEH KUBOTHBIX U pacTeHHil. JlaHHBII TEPMHUH OXBATBHIBAET BCE

STanbl }JKUBHCHHOI'O UKJIA BPEAUTECIIA.
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«[Tapasur» mpencrasisier coOOH BpenuTENs, KOTOPBIH JKUBET HAa WM B JKUBOTHOM-
XO35IMHE, U TIOJIyYaeT BBITONY, MOJy4Yasi MUTATENIbHbIE BEIECTBA 33 CUET JKMBOTHOIO-XA3sHMHA.
«JHIOoMmapa3uT» MpPEACTaBIseT COOOW mMapasuTa, KOTOPbIH JKUBET B YKMBOTHOM-XO3SUHE.
«KTOMapasuTy» MpencTaBisieT coOON mapasurta, KOTOPBIM JKUBET Ha TEJe JKMBOTHOTO-XO35HHE.
DKTOnapa3uThl BKJIIOYAIOT, HO HE OrPAaHMYMBAIOTCS UMM, KJIELIeH, HACEKOMBIX M PaKOOOpa3HBIX
(mampumep, ™opckue Bmm). Ilomkmacc Acari (mnu  Acarina) BKIIOYaeT KJemed u
MHUKPOCKONINYECKHUX Kiemei. Kiemy BKIF0YaT, HO He OrPAaHHYUBAFOTCS, YJIEHbI CIEAYIOLINX
ponoB: Rhipicephalus, nanpumep, Rhipicaphalus (Boophilus) microplus w Rhipicephalus
sanguineus;, Amblyomma; Dermacentor;, Haemaphysalis;, Hyalomma; Ixodes; Rhipicentor;
Margaropus,; Argas; Otobius, and Ornithodoros. K MUKpOCKOITUYECKUM KJIEIAM OTHOCATCS, HO
HE OrpaHUYMBAIOTCS UMH, 4eHbl cienyomux ponos: Chorioptes, nanpumep, Chorioptes bovis;
Psoroptes, nanpumep, Psoroptes ovis; Cheyletiella;, Dermanyssus; nanpumep, Dermanyssus
gallinae; Ortnithonyssus, Demodex, nanpumep, Demodex canis; Sarcoptes, Hanipumep, Sarcoptes
scabiei; u Psorergates. HacekoMble BKJIIOYAIOT, HO HE OIPAHMYMBAIOTCS MMH, YICHOB POMOB:
Siphonaptera, Diptera, Phthiraptera, Lepidoptera, Coleoptera m Homoptera. Unensl pona
Siphonaptera BkirouaroT, HO He orpanuuuBatotcs umu, Ctenocephalides felis n Ctenocephalides
canis. Unens! popa Diptera BKIIOUaIOT, HO HE OTPAHUYHMBAIOTCS UMU, Musca spp; HOCOTJIOTOYHBIH
oBox, Hanpumep, Gasterophilus intestinalis v Oestrus ovis; XaJsyn Myxa, ClICTTHe!, HarpuMep,
Haematopota spp. v Tabunus spp., haematobia, nanpumep, haematobia irritans, Stomoxys;,
Lucilia, momky; n komapoB. Unens! kiacca Phthiraptera BKIIOHarOT, HO HE OTPAHUYHBAIOTCS HIMH,
KPOBOCOCYIIHE BILIM U MyXOeAbl, Hanpumep, Bovicola Ovis n Bovicola Bovis.

B KOHTEKCTe MaHHOTO JOKYMEHTKAa TepMHUH «3()(PEeKTHBHOE KOJHMUYECTBO» OTHOCHUTCS K
KOJIMYECTBY WJIM J103€ COCOMHEHHUS 10 JaHHOMY HM300pPETeHHIO HJIM €ro COJIM, KOTOpOe MpH
OJTHOKPAaTHOM HJII MHOTOKPAaTHOM BBEIEHHH >KHBOTHOMY oOecrieunBaeT skenaemblii dddext y
JKUBOTHOT'O WJIM Ha TEJ€ JKUBOTHOTO.

O¢ddexTrBHOE KONMMYECTBO MOKET OBITh JIETKO ONPEAENeHO JIeHalluM Bpa4oOM-
IUArHOCTOM KakK CHEHUAJMCTOM B IaHHOH OOJNAaCTH TEXHUKH, C TPUMEHEHHEM H3BECTHBIX
NPUEMOB U MyTeM HaOJIOACHUS Pe3yJbTaTOB, MOJYYEHHBIX B AHAJIOTUYHBIX OOCTOSTEIbCTBAX.
IIpu ompenenenun >PQPEeKTHBHOrO KOJIUYECTBA JIEHAIUM BPAuOM-AHATHOCTOM YUUTBIBAETCS
MHOeCTBO (PaKTOPOB, BKIIFOYAsI, HO HE OTPAaHMYMBASICh MU BHJ MJIEKOITHTAIOIIETO; €ro pasMep,
BO3pacT U o0INee COCTOSHHWE 370POBbS; BHJ MAapa3uTa M CTENEHb 3apaKeHUs, KOHKPETHOE
paccMarpuBaeMoe 3a00JIeBaHNE MM PACCTPOICTBO; CTENEHb WJIM BOBIIEUEHHOCTD, WJIH TSDKECTh
3a00eBaHUsl WJIM PACCTPOWCTBA, OTBETHAS PEAaKLHsl KOHKPETHOrO TALUEHTa; KOHKPETHOE

BBOIIUMOE COEIUHEHHEe;, Crnoco0 BBENEHMsS, XapaKTePHUCTUKH OHOAOCTYMHOCTH BBOJHUMOIO
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npenapara; BBIOpaHHYIO CXeMy JIEYEHHsT, IPUMEHEHHE COMYTCTBYIOIINX JIEKAPCTBEHHBIX CPENCTB,
U IPyTHE peieBaHTHBIE OOCTOSTENBCTBRA.

CoenuHeHus1 1Mo AaHHOMY H300PETEHHIO MOTYT OBITH BBEIEHBI KHBOTHOMY JIFOOBIM
CIOCOOOM, KOTOPBIH UMeeT skenaeMblii 3pdeKT, BKIIrOYasi, HO He OTPaHUYUBASCH UMH, MECTHOE
npUMEHEHUE, EPOPaJIbHO, MAPEHTEPATBHO U MOAKOXKHO. [IpenoYTUTEIbHBIM SIBJISIETCS] MECTHOE
npumeHenre. CoOCTaBbl, TOAXOMSIINE JUIsi MECTHOTO TMPUMEHEHHE, BKJOYAKOT, HAMpUMEp,
PacTBOPBI, AMYJIbCHH M CYCIIEH3MH, U MOTYT MPUHUMATh (HOPMY pacTBOpa AJsl NMPUMEHEHHs
MOJIMBOM, PAcTBOpa JJIsi HAPYKHOTO MPUMEHEHUs AJIsi KameJIbHOTO HAaHECEHHs, pacTBOpa st
HAHECEHUs] PACTbIJICHUEM, pacKojia Ui ONpPbICKUBAHMS WIH LIAMIYHS. AJIbTEPHATHUBHO,
COEMHEHUs 110 JaHHOMY M300pETeHHI0 MOTYT OBbITh BBEIEHBI OCPEICTBOM YINHON OMPKU MK
OlIIeMTHUKA.

CoenuHeHus B BUE COJIEH MO JAHHOMY H300pETEHHIO BKJIFOYAIOT Kak (papmaiieBTH4eCKu
npUeMIIEMbIE COJIM, TaK M BETePHUHAPHO-TIpUeMIIeMble Coi. PapMalieBTHUECKH TpUEMIIEMbIE
coyu U 001asi METOMKA JIJIsl UX MOJyYeHHsI XOPOIIO U3BECTHBI B TAHHOM 001acTH TeXHUKU. CM.,
Hanpumep, Gould, P L., “Salt selection for basic drugs,” International Journal of Pharmaceutics,
33: 201-217 (1986), Bastin, R.J., ef al. “Salt Selection and Optimization Procedures for
Pharmaceutical New Chemical Entities,” Organic Process Research and Development, 4. 427-
435 (2000); and Berge, S.M., et al., “Pharmaceutical Salts,” Journal of Pharmaceutical Sciences,
66: 1-19, (1977). Cneumanucty B 00sacTi CUHTE3a OyIEeT MOHSITHO, YTO COENUHEHHS IO TAHHOMY
HU300PETEHHIO JIETKO IMPEBPAINAIOTCSI B M MOTYT OBITh BBIJIEJEHbI B BHIE COJIH, TAaKOH Kak
TUAPOXJIOPHI, C HCIOJB30BAHMEM CIOCOOOB M YCJIOBHH, XOPOIIO HM3BECTHBIX CIIEIIHANUCTY B
IMaHHOM oOnmacTu TexHUKH. Kpome Toro, crenuaauct B 00NacTH CUHTE3a OyIeT MOHMMATh, YTO
COEIMHEHUs TI0 JaHHOMY HM300PETEHHIO JIETKO MPEBPAIIAIOTCS B U MOTYT OBITh BBIAEIEHBI B
Ka4eCTBE COOTBETCTBYIOIIETO CBOOOIHOTO OCHOBAHHMSI U3 COOTBETCTBYIOIIEH COJH.

Kak Oyner MOHSATHO CHEMUANTNCTyY B JaHHOH OOJACTH TEXHWKH, CoequHeHus: popmynbl I

ColepKaT CTePEOreHHBIN LIEHTP, KOTOPbIH 0003HAUEH 3BE3JOYKON B CTPYKTYPE HIIKE:

R2

()
B nanHOM m300peTeHMHM paccCMaTpPUBAIOTCS KaK paleMaTbl, TaK M HHIUBHIYaJbHbBIC

OHAHTUOMEPHI. COGI[I/IHGHI/UI, HMCEHOIUEC MPEATTIOUTUTEIIbHYO CTCPECOXUMUIO, IPUBEACHBI HHUXKE.



-

HpeI[HOLITI/ITeJ'IbeIe COCNUHECHUA (I)OpMYJ'IbI I unmm ux COIM BKIIFOYAIOT COCIUMHECHUA,

HMCKOINE OJUH UIIN Oonee U3 CICAYHOIUX MPU3HAKOB!

a) Y npencrasisier coO0i HEPa3BETBIICHHYIO CBSI3b,
b) X npencrasisier coboit O;

c) X mpencrasisier coboit S;

d) R’ npencrasnsier coboii MeTu,

e) Q! npencrasnsier coboii N;

f) Q? npencrasnser coboit CR® u R’ npencraenser coboii H, Ci-C; ankun, Ci-Cs
ankokcuC(0)- mnmu (C1-Csankokcn),CH-;

g) Q? mpencrapnser coboit CR’ u R’ mpencrasnsier coboit H, C1-C3 ankun uu (Ci-
Csanxoxcn),CH-;

h) Q* npencrasnser coboit CR> u R® npencrapnser coboit H unu C1-Csanku;

i) Q* npencrapnser coboii CR? u R npeacrasnser coboit H, metun unu (CH3CH,O),CH-

j) Q* npencrasnser coboit CR® u R’ npencrasnser coboit H unu meTun;

k) Q? npencrasnser coboit CR® u R® npencrasnser coboii H;

1) Q' npencrapnsier coboii N, Q* npencrasnser coboit CR® u R’ npexacrasnsier coboii H,
merun win (CH3;CH20),CH-;

m) Q! npencrasnser coboii N, Q* npencrasnser coboit CR® u R’ npexncrasnser coboit H
WITH METUT,

n) R* npeACcTaBisieT COO0H 2-MUPUINH, WK 2-MTUPUMUINH, HEO0S3aTeIbHO 3aMeLEHHbIN
C1-C3 aIKOKCH MITH TaJIOT€HOM;

o) R* npencrapnser coboit 2-MUpUANH, UK 2-MTUPUMHANH, HEOOA3aTEIbHO 3aMelleHHbIIA
C1-Czankokcu;

p) R* npencrapnser coboii 2-nupuaus uny 2-MUPUMHIIH;,

q) R* npencrasnsier coboii 2-MUpUMUIHH;

r) R! npencrasnser coboii H; Ci-Ceranorenankun; Ci-Ceankui, HeoOsS3aTeNbHO
samemeHHbii CN wim Si(CH3)3;, Cs-Csankunmr, Cs-Cimmxnoankun-Ci-Crankun, toe Cs-
C4LIMKJI0aIKHUIT HeoOs3aTeNbHO 3aMelleH 1 win 2 aroMaMu rajoreHa;, okceran-3-uin-CHy; wium
OeH3uJ1, HeoOsA3aTENBHO 3aMEIeHHbBIN TaJIOreHOM;

s) R!' mpencrasnser coboii H; Ci-Ceramorenankunm, C1-Cealkua, HeoOSI3aTeNbHO
3amemeHHbii CN mmn Si(CH3)3; Cs-Ceankunmr, wim Cs-Cauuknoankun-Ci-Coankun, tae Cs-

Csuukoankui HeoOs3aTeIbHO 3aMeltieH 1 uin 2 aToMaMu rajioreHa;
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t) R! mpencrasaser coboit Ci-Ceranorenankun;, Ci-Ceamkxun, Cs-Ceanxunun, Cs-
Cymuktoankmin-Ci1-Crankun, rae Csz-C4LMKI0anKua HeoOs3aTeNbHO 3aMeleH 1 win 2 aToMaMu
rajioreHa;

u) R! npencrasnsier coboii nuknonpormun-CH;-, u-nponun, CH=C-CH;-, CF3CH,CH>-,
FCH>CH;-, FCH,CH>CH>-, 2,2-nudropuuknonpomnuin-CHa, 2,2-nmuxnopuukinonpormun-CHz-, H,
CH3-, (CH3)3SiCH;z-, CH3CH;- unmu CN-CHz-;

v) R! npencrasnsier coboii nuknonpormun-CH;-, u-nponun, CH=C-CH,-, CF3CH,CH>-,

FCH,CH,-, FCH,CH>CHz-, 2,2- nudropuuknonpomnmi-CH;- win 2, 2-nuxnopuukionponii-CH,-

w) R! npencrasnser coboit nuxnonponun-CHs-, n-nponun, CH=C-CH»-, CF3CH,CH>-,
FCH,CH;-, FCH;CH,CH;-, 2,2-nudropuuknonponmi-CHz-, H, CHj3, (CH3)3;SiCHz- wnm
CH;3;CHay-;

x) R! mpencrasnsier coboii nuknonpormn-CH;-, v-nponui, CH=C-CH;-, CF3CH,CH,-,
FCH,CH,-, FCH,CH,CH>- unu 2,2 -nudropuuknonponui-CHz-;

x) R! npencrapnser coboii muknonponun-CH;-, v-npormun, CH>=C-CH,-, CF3CH>CH;-,
FCH»CH:z-, FCH,CH2CH>-;

y) R! npencrasnser coboit CH=C-CHa-, nuxnonponun-CHz-, H umu CH3;

z) R! mpencrasnser coboit CH=C-CH,- nmu muknonpomnui-CH,-;

aa) R! npencrasnser coboii muknonporun-CH,-;

bb) R? npencrasnser coboii heHun, 3-MUpUIHH UITH 4-TIHPUIIH, 3aMeleHHbIH OHIM HITH
aByMsi 3amectutensiMy, BblOpaHHbIMH u3. Ci-CsramoreHanmkmna, Ci1-Cs rajoreHajgkoOKCH,

raoreHa, CN unmu C(S)NH», npu yclioBuH, 4TO 3aMeCTUTENb (3aMECTUTENIM) HE HAXOISATCS Ha

yIJIEPOAE, PACIIOJIOKEHHOM PSIIOM C YIIIEPOJOM, CBA3aHHBIM C o IPYIION;

cc) R? mpencrasnsier coboii perun, 3-mupuanH 1y 4-IUPUIHH, 3aMelleHHbIH OHIM WU
IBYMSI 3aMeCTUTEIsIMH, BIOpaHHbIMU U3: C1-Csranorenankmna, C1-Cs raJoreHankoKCH, rajioreHa
wii CN, mnpu yCIOBHHM, YTO 3aMECTHTENb (3aMECTUTENIM) He HAaxXONATCS Ha YIriepoie,

X

PACTIONIOKEHHOM PSZIOM C YTIIEPOIOM, CBSI3aHHBIM C — TPYIIION;

dd) R? npencrasnser coboii dpenun umy 3-MUPUAMH, 3aMEIeHHb OJHUM MM JBYMs
3amecturessimu, BoiOpaHHbiMU u3. Ci-Csranorenankuia, Ci1-C3raJioreHajaKOKCH, TajioreHa Wd
CN, mipu yCJIOBUH, YTO 3aMECTUTEND (3aMECTHUTEIH) HE HAXOIUTCS Ha YIJIEPOJIE, PACIIONOKEHHOM
|

—C— .
PSIIOM C YIIIEPOAOM, CBA3aHHBIM C TPYIIIOH;
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ee) R’ npencrasnser coboii 3,5-Ouc(tpudropmerin)denun, 3,5-nuxaopbenun, 3-
TpudTOopMeTOKCHUDEHNU, 3-xnop-5S-rpudropmernndenu, 3-umanodenun, 3-x7op-5-
TpudTopmMeTOoKCUpEHIN, S-TpUPTOPMETUINHPUINH-3-1J, 3-Opom-S-Tpudropmermndennn, 3-
1aHo-S-Tpudropmermndenn mwu 2,6-6uc(TpudpTOpMeTIIT) THPUIUH-4-1IT,

ff) R?> mnpencrasnser coboii 3,5-6uc(rpudpropmerun)penun, 3,5-guxaoppenun, 3-
TpudTOopMeTOKCHUDEHNU, 3-xnop-5S-rpudropmernndenu, 3-umanodenu, 3-xJop-5-
TpudTopmMeToKCcUpeHIN, S-TpUPTOPMETHINUPUANH-3-1II, 3-0poM-5S-TpudropMeTriheHnn uim
3-1imano-S-rpudropmering eHu,

gg) R? npencrasnser coboii 3,5-6uc(tpudropmerun)denun, 3,5-nuxnopdeHun, 3-
TpudTopmMeTOKCUpEHNU, 3-xnop-5-rpudTopmerunenun, 3-umanodenun, 3-x7op-5-
TpudTOopMeTOKCUDEHIIT WU S-TPUPTOPMETHIITUPUIUH -3 -UIT,

hh) R? NpencTaBasier  coOoi 3,5-6uc(tpudropmerin)penu, 3-xJ0p-5-
TpupTOpMETHIDEHNT, 3-nmaHO( eHu, 3-xyop-5-Tpudropmerokcud eHmII, 5-
TPUPTOPMETHIITMUPUIANH-3 -1 WIH 3-IIHAHO-5- TpUPTOpMETHIIPEHNUT;

i1) R? MPEICTaBIISIET coboii 3,5-6uc(tpudropmerin)penu, 3-xnop-5-
TpudTopmeTHndenu, 3-xn0p-S-TpupTopmMeTokcudeHmT uim S-TpupTOPMETHIITUPHUINH-3-HJT;

ii) R? npencrasnser coboit 3,5-6uc(TpudropMeTiin)peHi.

HpeI[HOLITI/ITeJIbeIMI/I COCOAUHCHUAMU 11O JaHHOMY 1/1306peTeHm0 ABJIAAOTCA COCOUHCHUA

dopmyasr II":

(1)
X npencrasisier coboit O umm S;
R! npencrasnser coboii H; C1-Cs ranorenankun, Ci-Coatkun, HeoOs3aTenbHO 3aMerneHHbrii CN
wm  -Si(CH3)s;  Cs-Ceankxunamn,  Cs-Cimukmnoankuwin-Cr-Crankmn, rthoe  C3-Ciumkmoankun
HeoOsi3aTenbHO 3amelieH 1 wuiaum 2 atomamu rajoreHa; okceraH-3-un-CHr-; umm OeHsui,
He00s13aTeNIbHO 3aMeIEHHbII raJIOreHOM,
R? npencTaBisier coboi GerHwn, 3-MUpUAnH Wi 4-MUPUANH, 3aMEIIEHHbI OJHUM WJIH JABYMS

3amecturenisimu, BoiOpaHHbIMU U3: Ci1-CsranorenankuioM, Ci-CsramoreHankokcu, rajorer, CN
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wiu C(S)NH», npu ycinoBuu, 4To 3aMecTuTeNb(bl) He HAXOAUTCS Ha yIJIEPOAe, PACIONIOKEHHOM

X

L i
PSIIOM C YIIIEPOAOM, CBS3aHHBIM C - TPYIIION;

R* mpencrasnser coboii 2-MUpUANH, WX 2-MUPUMUIMH, HeoOsa3aTenbHo 3amerneHHbli C1-Cs
AJIKOKCH MJIM TaJIOT€HOM,

R’ npencrasnser coboit H, C1-Csankun, Ci1.CsankoxkcuC(O)- unu (C1-Csankoken),CH- unu ux

COJH.
HpeI[HOLITI/ITeJ'IbeIMI/I COCAVMHCHUAMU 1O JAHHOMY I/I306peTeHI/IIO SABJAIIOTCA COCAHMHCECHMA
dopmysr 1I:
R
R1 N/
N N
\ N
N/
o) R2 :
(In)
e

R! mpencrasnser coboit Ci-Ceramorenankunm;, Ci-Ceamkxun, Cs-Ceankuaun, wm  Cs-
Cymuknioankmin-C1-Crankmn, rae Csz-C4LMKIoankuia HeoOs3aTeNbHO 3aMeleH 1 win 2 aToMaMu
rajoreHa,

R? npencTapsieT coboit GeHu Wi 3-MUpHANH, 3aMeIleHHbIH OHUM UM ABYMS 3aMECTUTENISIMH,
BeiOpanHbIMU n3 Ci-Csranorenankuia, Ci-CsranoreHankokcn, rajgoreHa win CN, npu yciosuy,
YTO 3aMECTUTEb (3aMECTHTENM), HE€ HAXOAMTCS Ha YIJepoAe, PACIOJOXKEHHOM pSIOM C

0O

YIJIEPOIOM, CBSI3aHHBIM C — IPYIIIOIL;

R* npencrasser coboit 2-MUPUANH; UK 2-TUPUMHUNH, He00A3aTeIbHO 3aMereHHbIii C-
Csankokcw,

R’ npencrasnser coboit H unu C1-C3 aakui UiH ero coib.

OcoOeHHO TPennoUTUTENbHBIMI COEIMHEHHMSIMA N0 JAHHOMY H300PETEHHUIO SIBIISTFOTCS

coenunaenus popmysl [1'a nm Ila:
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NS

R4
R / R!
N N\ N~
//

A \
/)\ " o
R? 5 R? 5
(I'a) (lla)
rae X, RY, R?, R* u R® apastorcs Takumu, kak onpeneneHo aist Gopmynbsl 11 'umu popmynst 11
COOTBETCTBEHHO; HJIU €T0 COJIH.
IIpennoururensubie coenunenust Gpopmyusl I, 11 u II'a, nnm ux conu, BKIFOYAIOT TE, B KOTOPBIX
R! npencrasnsier coboii nuknonponun-CHa-, v-nponui, CH=C-CH;-, CF3CH,CH;-, FCH,CH-,
FCH>CH,CH;-, 2,2-mudropuuknonpormn-CH,-, 2 2-muxnopuuknonponmi-CH-, H, CHjs,
(CH3)3SiCHz-, CH3CHz-, umu CN-CH,-; R? npencrasnsier co6oit 3,5-6uc(tpudropmerun)denmun,
3,5-nuxnopdenmn, 3-rpupropmerokcudpern, 3-xiop-S-rpudropmermndernn, 3-1paHodeHm,
3-xn0p-S-Tpud ropmMeToxcupeHuI, S-TpuTopMeTHIIUPUANH-3 -1, 3-Opom-5-
TpupTopMeTIIIheHn, 3-nuano-S-tpudropmernindeHun win 2,6-6uc(TprudTopMeTIIT) THPUINH-
4-un; R* npencrasnser coboii 2-MUPUANH MK 2-MUPUMUNH, HeoOsA3aTeNbHO 3aMelneHHbli Ci-
Csankokcn;, u R® npencrasnser coboit H, merun unu (CH;CH,0),CH-.

IpennouturensHble coenuuenus Gopmydst L, IT', 11, Il'a u [la unm ux comu BKIIOYAIOT Te,
B koTOpeIX R! mpencrasnser coboii muknonpormun-CHs-, v-npormn, CH=C-CH»-, CF3CH,CHa-,
FCH,CH,-, FCH,CH>CH>-, 2,2-nudTopruknonponuin-CHaz- umu 2,2-nuxnopuuknonpomnui-CH-
: R* mpencraBnser coboii  3,5-Ouc(tpudropmerun)denmn,  3,5-muxnopbeHun,  3-
TpudTopmMeToKCHpEeHNU, 3-xnop-5S-rpudropmermndenu, 3-umanodeHu, 3-xyop-5-
tpudropmerokcupenun umu S-rpudropMmerwinupuaun-3- un, R*Y npencrapnser coboii 2-
MUPUIMH UK 2-MUPUMUIUH, HeoOs3aTebHO 3amemtenHblii C1-Csankokcu u R° mpencrapiser
coboit H mmn metui.

Hpyrue npeanourutensHbie coenuHerus gopmynsl [ 1T, I IT'a u Ila wim ux comm
BKJIIOUAIOT Te, B KOTophiX R! mpencrasnser coboit muknonpomun-CH;-, v-nporun, CH=C-CHa-,
CFsCH,CH;-, FCH,CH»-, FCH,CH,CH;- unu 2,2-nudropuukionpomun-CHz-; R? npencrasnser
coboii 3,5-0uc(rpudropmermn)dennn, 3,5-muxnopdennn, 3-rpudropmerokcuderu, 3-xaop-5S-
TpudTopmMeTHIIhEHM, 3-LlMaHOMETHUJI, 3-xnop-5-TpudropmerokcudeHmI WIH 5-
tpudropmeTunmupuaun-3- w1, R* npexacrasiaser coboii  2-MMpMAMH WM 2-MTHUPUMMUJIHH,

HeoOs3aTenbHo 3amenennbiii C1-Cs ankokcu; u R’ npencrasnser coboii H uiu MeTu.
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Hpyrue npeanourutenvHble coenuHerns gopmynsr I 1T, I II'a u Ila wim ux comm
BKJIIOUAIOT Te, B KoTopbix R! mpencrapnser coboit muknonpomun-CH;-, v-nporun, CH=C-CH;-,
CF;CH,CH;-, FCH,CH,- wm FCH,CH,CH,-; R? nmpencraBnser coboii  3,5-
ouc(rpudropmermn)pennn, 3-xaop-S-tpudropmernndenun, 3-xaop-S-TpudropMeTokcreHmI
WM S-Tpu(TOpMETUNMUPUANH-3-u1; R* o0o3HayaeT 2-MUpUAMH MM 2-NHPMMUAMH, M R’
npexacrasisier coboit H nimm metun

Hpyrue npeanourutenbHble coenuHerust Gopmynsl I, 11 u I'a nam ux conu BKIFOYAOT
te, B kotopeix R! mpencrasnser coboit CH=C-CH,-, uuknonponun-CHz-, H umu CHjs; R?
npeacrasisier coboit  3,5-Ouc(tpudpropmernn)penun, 3-xjop-S-rpudropmernndpenun, 3-
ua"odpeHus, 3-xjaop-S-TpudropMmeTokcupeHm, S-TpuPpTOPMETUINUPUANH-3-UIT UIH 3-1[HaHO-
S-rpupropmerundenn; R* o603Hauaer 2-nupuaun wim 2-nupumMuauH; u R> npencrasnser coboii
H, merun nmm (CH3CH20)2CH-.

[IpeamodTuTENbHBIM  COCOUHEHHWEM IO JAaHHOMY H300peTeHuro  sBisiercss  N-
(uuknonponunmerun)-N-[ 1-(2-nupumuann-2-ui-1,2,4-tpuazon-3-mn)stun]-3,5-
ouc(tpudpropmernin)oeHsamMmun wid ero cojb. OCOOEHHO MPEANOYTHTEIbHBIM COEIUHEHHEM
sByisieTcst N-(mukinonponuametui-N-[(1S)-1-(2-nmupumunun-2-un-1,2,4-rpuazon-3-uwn)stun|-3,5-
ouc(rpudropmerin)OeH3aMu WK €ro coib. JIpyruM IMpPeANOYTUTENbHBIM COSTMHEHHEM II0
JaHHOMY M300peTeHuto siBisiercss N- npon-2-uHuHWI-N-[ 1-(2-mupumunun-2-ui-1,2,4-rpua3od-
3-un)atun]-3,5-6uc(tpudropmernn)oeHsamun uiaH ero cojib. OCOOEHHO MPEANOYTUTENbHBIM
coequaenueM  siBisiercst  N-npornui-2-uHWi-N-[(1S)-1-(2-nupumuann-2-un-1,2,4-Tpuazon-3-
wi)aTuin|-3,5-0uc(rpudropmeTiin)0eH3aMul WM €ro  Coyib.  JIpyruM  MpenrnovTUTETbHBIM
COEIMHEHUEM IO AaHHOMY u300pereHuro siBisiercss N- metui-N-[ 1-(2-nupumuann-2-un-1,2,4-
TpHUazoa-3-ui)aTii |-3,5-0uc(tpudropmeri)oeH3amMug WIN ero COJIb. Ocobenno
NPEANOYTUTENbHBIM coequHeHneM siBsiercst  N-metwn-N-[(1S)-1-(2-nupumuann-2-un-1,2,4-
TPHUa30J-3-ui)3THi -3, 5-0uc(TpudropmeTiin)0eH3aMH I HITH €T0 COJIb.

CoenuHennss N0 JAaHHOMY H300pPETEHHI0 MOTYT HCIOJb30BATHCS IJII KOHTPOJIS HaN
napasuramu. B 4acTHOCTH, OHH NOJIE3HBI AJIs1 KOHTPOJIS HAJl SKTONApa3uTaMHy Ha TeJe JKHBOTHOTO.
B onHOM BapmaHTe OCYIIECTBIIEHHS COCOUHEHHS MO MAHHOMY H300PETEHHI0 MOTYT OBITh
UCTIONB30BAHBl JJIsl KOHTPOJII Haj KJEIaMH Ha TeJieé KPYIMHOTO poratoro ckora. B
aNbTEPHATUBHOM BapUAHTE OCYIIECTBJICHUS] COENMHEHHS 110 TAHHOMY H300PETEHUI0 MOTYT OBITh
UCTIONB30BAHBI JJIsl KOHTPOJISI HaJl KJIELIaMU Ha TeJie oBell. B mpyrom anpTepHaTHBHOM BapUaHTE
OCYIIECTBJICHUS] COEAMHEHHUS MO JAaHHOMY H300pETEeHHI0O MOTYT ObITh HCIIOJNIb30BaHbI IS
KOHTPOJISI HaJ BIIAMH Ha Tejie OBel. B JpyroMm ajbTepHATHBHOM BAapUAHTE OCYIIECTBIICHHUS
COEIMHEHUS 110 TAHHOMY M300pPETEHHIO MOTYT OBITh HCIIOJIB30BAHBI IS KOHTPOJIS HaJl KJIELIaMU

Tene co0aky UiIH KOWKU. B APYIOM aJIbTCPHATUBHOM BAPHUAHTEC OCYIICCTBIICHUA COCAUHCHUS T10
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TAHHOMY M300pPETeHHI0 MOTYT OBITh MCIIOJIB30BAaHbI I KOHTPOJSI Haj OjoxaMu Ha Tene codak
WIK KOLIeK. B Apyrom ajbTepHaTHBHOM BapHaHTE OCYLISCTBJICHUS COSNMHEHUS MO TAaHHOMY
M300PETEHHIO MOTYT OBITh MCIIOJIB30BAHBI TSI KOHTPOJIS HAJl BIIAMH Ha TeJie COOaK MM KOIIEK.
CoenvHeHUsT O MaHHOMY HW300PETEHUI0 Tak)kKe MOTYT OBITh HCIOJIb30BAHBI IS
npopHIaKTUKK W/WUIM JIedeHHus 3a00JeBaHWHN, HAmpUMeEp, MPOTO30WHBIX, OAKTEpUANBHBIX U
BUPYCHBIX 3a00JieBaHUl, TepeNaBaeMbIX OJKTOMApasWTaMd. B  YaCTHOCTH, OHU MOTYT
UCTIONB30BAThCS IS MPOPUIIAKTUKY W/ 1iu iedueHus: 0abe3no3a, aHaruasmMos3a u oonesHu Jlaiima.
CoennHeHUs: IO TAaHHOMY HM300PETEHHI0 MOTYT OBITh HUCIOJIb30BAHBI OTIEIHHO HIIH B
COYETaHUH C OJHUM MM OoJiee IPYrUMH COCIUHEHUSMHU, aKTUBHBIMHU MPOTUB MAPA3UTOB HIU
Bpenureseil, Bkro4as adokcosnaHep, ¢iypanaHep, JOTUJAHEp, CypoOJaHep, aibOeHOa30JI,
kamOeHnaszon, ¢endbennazon, ¢uydennason, ™edbeHnazon, okcudennaszon, mapadbeHaa3on,
THaOeHAa30J, TPUKIAOEHa30J, aMUTPa3, AEMUAUTPA3, KIOPCYJIOH, KJIOCAHTEN, OKCHKJIAHA3U],
padbocanun, uupeHOTpuH, (GIyMETpUH, MEPMETPUH, LMPOMA3UH, NEPKBAHTEN, AUAM(PEHETH],
OVLUKIAHWI, JOUHOTedypaH, WMHAAKIONPHUA, HUTEHIUpPaM, THAMETOKCcaM, abaMEeKTHH,
NOPaMEKTUH, SMaMEKTHH, JIPHUHOMEKTHH, HBEPMEKTHH, MOKCHIEKTHUH, CeJlaMeKTHH,
MHJIOEMHULIMH-OKCUM, 3MOJEICHA, SICHIIpaHTeNnb, ¢unporui, ¢uroasypos, ¢urokcadoH,
MHJIOKCakapO, JieBamMu3ou, JypeHypoH, MeTadaIyMH30H, METONPEH, MOHEMAHTEN, MOpPAHTEIIb,
HHUKJIOCAMUJZ], HHUTPOCKAHAT, HUTPOKCHHUJ, HOBAJIYPOH, OKCATEN, MPAa3HUKBAHTEJ, MUPAHTEN,
MUPUTIPOJT, MUPUTIPOKCUDEH, CHCATPOHUII, CITMHO3a], CITMHETOPAM U TPUQDITYME3OMTUPHM.

Coenunenus ¢popmyisl I, IT', 11, IT'a u Ila MoryT ObITh MOJTyYEHbI CIIELUATUCTOM B TAHHOM
00JTACTH TEXHUKH COTJIACHO MPU3HAHHBIM B TEXHHUKE CIIOcO0aM U mpouenypam. bonee KOHKpeTHO,
coequnenus: Gopmyinsl I, IT', 1, II'a u Ila Moryt ObITh MONyYeHbI, KAK YKa3aHO HAa CXeMax, B
criocobax W mpumepax, NMpUBeNeHHbIX HIbke. CrenuanucTy B NaHHOH 00jacTH TeXHUKU Oyaer
TIOHSATHO, YTO OTIENbHBIE STAIbI HA CIEAYIOIUX CXeMaxX MOTYT BAPbUPOBATHCS JJISL TIOJYUYEHUS
coequnenuit popmyn I, IT', II, IT'a u [la. PeareHThl U UCXONHBIE BEIIECTBA OOLIENOCTYITHBI JIJIs
CIIeLIMAIMCTOB B TAHHOH OOJIACTH TeXHHUKH. Bce 3aMecTuTeny, eCiu He YKa3aHO UHOE, SIBJISTFOTCS
TaKUMH, KaK ONPEIETICHO paHee.

Ha crenyrommx cxemMax HEKOTOPBIE CTEPEOX UMHUYECKHUE [ICHTPBI HE YKA3aHbI, 3 HEKOTOPbIE
3aMECTUTEJIH Oy INEHbI IJIS SCHOCTH, U HE MPETHA3HAYEHBI JIJIsl OTPAHUYEHUS TIPETIOIaBAHMSI CXEM
KakuM-1u00 obpazom. Kpome Toro, MHIUBHAyaIbHBIE SHAHTHOMEPBI MOTYT OBITh Pa3/IEIeHbI HITH
pa3pelneHbl CIeNHaTUCTOM B JaHHOW OOJNIACTH TEXHHWKU Ha JIIOOOM yIOOHOM 3Tame CHUHTe3a
COEIMHEHUI 10 TaHHOMY U300pETEeHHIO U UX (PapMaLeBTHUECKH MPHUEMJIIEMBIX COJIEH C TTIOMOIIBIO
croco00B, TAKUX KaK TEXHUKH CEJICKTUBHOW KPUCTAJUTU3ALWN WM XUPAJTbHONH Xpomarorpadpuu

(cm., Hanpumep, J. Jacques, et al., "Enantiomers, Racemates, and Resolutions", John Wiley and



Sons, Inc., 1981, u E.L. Eliel u S.H. Wilen,

Interscience, 1994).

CoxpanmeHuss 1 CHMBOJIbI

AcOH: ykcycHas kuciora
BOJH.. BOIHBIN

VI YIIUPEHHBIN
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“Stereochemistry of Organic Compounds”, Wiley-

[4,5-b] nupuanHM-3-OKCUA-

I nyoner

JLK: N, N'-gunuxnorekcuikapooanuMma

JUIIDA: nuu3onponuasTUIaMUuH

JIMD: N, N-numerundopmamun

JIMCO:  numeruncyiab(pokcun

ee : HSHAHTHOMEPHBII H30BITOK

9KB.: SKBUBAJICHT

ES: MOHU3ALUS JIEKTPOPACIIbUIEHHEM

EtOAc:  stunauerar

HATU:  1-[buc(agumerniamuno)meruiex|-1H-1,2,3-tpuazon
rekcadropdocdar

HOBt:  ruapar 1-rugpokcubeH30TpUasoa

B2XX: BbicOKO3((heKkTUBHAS JKUAKOCTHAS Xpomarorpadus

i-PrOH-u30-PrOH: uzonponanon

J: KOHCTaHTa B3aUMOIECHCTBUSA

KXMC: xxuaxocTHast XpOMaTOMacCC-CIIEKTPOMETPUS

m/z : OTHOLIEHHE MACChI K 3apsiay
M: MonsipHas KOHLIEHTpaLus
M: MYJIBTUILIET

MeOH: metanon

SMP: sIIEPHBINA MAarHUTHBIN PE30HAHC
KB: KBapTeT

K.T.. KOMHATHasl TeMIIepaTypa

Re BpEMsl Y I€PKUBAHUS

c CUHIJIET

HACBIIL.. HACBILIEHHBIN

T.. Temneparypa

T TPUILIET
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T3P: nponihochOHOBBIN aHTUAPUL
T P: TeTparuapodypan

Macc.: IO Macc.

d: XUMHYECKUI CABUT

A IUTMHA BOJIHBI

Coenunenuss ¢opmynbl I' MOryr OBITH MONY4YeHBI, KaK IPOMJUIFOCTPUPOBAHO Ha

cnenyromeit cxeme, rae R, R?, R3 R* Q) Q% u Y aBnstroTcst TakuMu, Kak onpesieNieHo paHee.

CXEMA 1
4
>R OH RA_ _O
H I!l R3 R4
1, NQ NAT + 2 /& —_—> /
N—Q’ AR ()
N—g?
(a (b) M

Ason Qopmyrsl (a) IpUBOAST B KOHTAaKT ¢ KapOOHOBOH kuciotod ¢opmyiasl (b) ¢
oOpasoBanneMm coenuHenuii gopmynbl 1. Hampumep, cmech azona ¢opmydsl (a), kapOOHOBOH
KUCIOTHI hopmyiiel (b), MOAXOASIIETO CBA3BIBAIOILETO peareHTa, Takoro kak T3P®, HATU, DCC
win HOBt, nogxonsimero ocHoBaHuUs, Takoro kak TpusTmwiamud win JJUITDA, B mogxomsinem
pacTBOpUTENe, TAKOM Kak dTuiaueratr win JJM®, cMemmBaroT npu TemnepaTypax B HHTEpBaJIe
ot okosio 0 o 100 °C nnsa monydeHust coequHeHui Gopmyibl I, KOTOpbIE 3aTeM MOTYT OBITh
BBIZIEJIEHBI U, €CJTH HEOOXOAMMO U JKeJIATeJIbHO, OUHIIEHBI C HCIIOJIb30BAHHEM XOPOLIO H3BECTHBIX
B JIAHHOH 00J1aCTH TEXHUKH CITOCOOOB, TAKUX KaK XpoMmaTtorpadus.

KapbonoBbie kuciotsl ¢popmyisl (b) SBISIOTCS KOMMEPYECKU NOCTYIHBIMUA HJIH MOTYT
OBITb CHHTE3MPOBAHBI CIIOCOOAMH, U3BECTHBIMHU CIIELIMAIUCTY B TAHHOH O0JIacTH.

Heo6xonnmbie a3oitbl popmyiel () MOTYT OBITH TIOJTYYEHBI, KaK MPOUJLTFOCTPUPOBAHO HA
cnenyromeii cxeme, rae R, R, R* Q! Q? u Y sBnsmorca Takumu, Kak omucaHo Bbime, 1 LG

SIBJISIETCS MOAXOASALIEH YXOAsIIIEH TPyIION.

CXEMA 2



(@)

AmuH ¢opmynbl (C) MPUBOIAT B KOHTAKT C 3aMeIleHHbIM azonoM (opmynst (d) ¢
oOpazoBanueMm coennHeHuil Qopmynbl (a). Hampumep, cmech aszoma ¢opmynsl (d), ammHa
dopmyssl (¢), monxozsimero ocHoBanust, Takoro kak K»COs, NaH wnu JIUIIDA B noaxoznsiiem
pacTBOpUTENIE, TAKOM Kak aueToHUTpu uin JAM®, cMelnBaroT npu TemMneparypax oT okono 20
1o 120°C nast nony4eHus: coenuHeHni Gopmyibl (a), KOTOpPbIE 3aTeM MOTYT ObITh BBIIEJIEHBI H,
€cJIi HeOOXOIUMO U JKEJaTeJIbHO, OYUIICHBI C UCTIOJIb30BAHUEM XOPOLIO U3BECTHBIX B JTAHHOH
00JIACTH TEXHUKH CIIOCOOOB, TAKMX KaK XpOMaTorpagusi.

AJNbTEepHATUBHO, 3aMeIleHHbINA a30i1 Gopmysibl (d) IPUBOAAT B KOHTAKT ¢ aMMHAKOM C
oOpaszoBaHneM coenuHeHuin ¢opmyisl (e). Hampumep, pacTBOop amMmuaka B MOIXOISINEM
pacTBOpUTENE, TAKOM KaK METaHOJ, W 3aMelleHHbl a3on Qopmynbl (d) cmemmBaroT B
repMeTHYHON MpoOHpKe MpHU TemrepaTrypax B nuanasoHe ot okoyno 0 mo 25 °C ¢ nmonyueHuem
coequHeHUil Gopmybl (€), KOTOpble 3aTeéM MOTYT OBbITh BbIIENEHBI W, €CJIM HEOOXOIUMO U
JKEJIATeJIbHO, OYUIIEHBbI C MCIOJb30BAHUEM CIOCOOOB, XOPOIIO M3BECTHBIX B JIAHHOW OOJIACTH
TEXHUKU CIIOCOOOB, TAKUX KaK XpomaTtorpadusi.

3amemenHbiii a3on Gopmysl (e), coenuHenue Gopmyibl (f), mogxomsinee OCHOBaHUE,
takoe kak K»;COs nnmu JIUIIDA B monxofsineM pacTBOpPHUTENE, TAKOM KaK alleTOHUTPUI WU
JIM®, cMmemnBaOT npu TeMrieparypax B auarnasoHe oT okojio 20 mgo 120 °C gnst monyueHust
coequHeHU (Gopmybl (a), KOTOpbIE 3aTeéM MOTYT OBbITh BBIIEIEHBI U, €CJIH HEOOXOIUMO U
JKEJIATeJIbHO, OYWIIEHBbI C WCIOJIb30BAHUEM CIOCOOOB, XOPOIIO M3BECTHBIX B JIAHHOW OOJIACTH

TEXHHUKU CIIOCOO0B, TAKMX KaK Xpomarorpadusi.
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Ammunbl popmysl (¢) 1 coennHeHnH Gopmyiel (f) ABISIOTCS KOMMEPUYECKH TOCTYITHBIMH
WIX MOTYT OBITh CHHTE3MPOBAHBI C IOMOIIBIO CITOCOOOB, M3BECTHBIX CIIELHAIUCTY B TAaHHOH
o0sacTu TEXHUKU.

Heo6xonnmpbie azoubl popmyiiel (d) MOTyT OBITH MOYYEHBI, KaK MPOUJLTIOCTPUPOBAHO HA
cneyromeii cxeme, rae R’, RY, R’ QY Q® u Y sBasioTcs TakuMM, Kak OMHCAaHO Bbime, LG

NpeACTaBysieT COOON MOAXOMALIYIO YXOASIIYIO IPYIIITY.

CXEMA 3
R3
\O 5
\N o / + Y|
| s ©
© Q)]
R R’ T4
3 R 1) PCI N
R 5
LG NH, 2) TMSN, v o'
Y + . NH | \ / 4
s o) ’ Q'=Q2=N LG N—2~Q
0
Le
© O (m) @

Awmun ¢popmyiel (h) mMpUBOAAT B KOHTAKT ¢ AMMeTHIaneranem N, N-mumetunamuna (g) ¢
oOpazoBaHHeM coenMHEHHH (HopMyJIbI (1), KOTOpPbIE 3aTEM MPUBOIAT B KOHTAKT C TUAPA3UHAMH (] )
B KHCJION cpene ¢ oOpa3zoBanueM coenuHeHui Gpopmyisl (r). Hanpumep, coenraenne GopMyJbl
(H) u numernnauerans N, N-numerunamuna GopMyJil () MPUBOAST B KOHTAKT B IMOAXOISIIEM
pacteoputene, TakoM kak CH>Cly npu kunstueHun ¢ 0OpaTHBIM XOJIOIUIBHUKOM C MOJTyYeHHEM
coenunenuii popmyiel (I). TToce yaanenus pactBoputens coenuHeHust (GOpMyIbl (1) MPUBOAST B
KOHTAaKT € 3aMEIICHHBIM 'HIPAa3HHOM (j) B MOIXOISIIEM PACTBOPUTENIE, TAKOM Kak 1,4-IHOKCaH,
YKCYCHasi KHCJIOTa WJIM CMECh TAKUX PACTBOPHUTENEH NP TeMIepaTypax B mpenesax ot okojo 20
1o 100 °C mnst nonyvenus: coequHeHU Gpopmysl (d), KOTOpBIE 3aTeM MOTYT OBbITh BbIIEJICHBI H,
eciii HeOOXOMMO U JKeNAaTeIbHO, OYHIIEHbI C HCIOJIb30BAaHUEM CIIOCOOO0B, XOPOLIO U3BECTHBIX B
TaHHOM 00JIaCTH TEXHUKH, TAKUX KaK XpoMaTorpadus.

AJNbTEpHATHUBHO, MPOU3BOJHOE KapOOHOBOH KUCIOTHI (hopMyJibl (K) MPUBOAST B KOHTAKT
¢ aMrHOM (opmyIsl (1) U MOAXOASAIIUM OCHOBAaHHEM, TAKUM Kak TpuaTuiaamuH uian JJUTIOA, B
NOAXOASIIIEM PAaCTBOPUTENE, TAKOM KaK TOJIyOJI, IIPHU TeMIepaTypax B mpezenax oT okoso 0 mo
120°C. TlonyueHHble cCOenMHEHUs! (M) 3aT€M MOTYT OBITh BBIAENEHBI U, €CIU HEOOXOAUMO U

JKEJIATCJIbHO, OYUMIICHBI C HMCIIOJBb30BAHUEM CHOCO6OB, XOpoHo M3BECTHBIX B IAaHHOH obmactu
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TEeXHHKH, TAKUX Kak xpomarorpadus. [Tonydaernsie amunsl Gopmysisl (m) u xjaopua hocdopa(V)
NPUBOIAT B KOHTAKT B moxuxozmsmeMm pactBoputene, TakoM kak CHxCly, mpu k.1, a 3arem
nobasnsm k cmecu nipu 0 °C 1 cMech nepeMenInBaIi P KOMHATHOHN TeMIeparype, moiydas
coequHeHust Gopmyisl (d), KoTOpble 3aTeM MOTYT OBITH BBINEJEHBI U, €CJIH HEOOXOOUMO U
JKEJIATeJIbHO, OYUIIEHBI C HWCIOJIb30BAHUEM CIOCOOOB, XOPOIIO M3BECTHBIX B JIAHHOW OOJIACTH
TEXHUKH, TAKUX KaK XpoMmarorpadusi.

N, N-nmumernnamun auetanu ¢opmynsl (g), amunsl (opmynsr (h), mpousBonHbIE
kapOoHOBOH kucnoTel (opmynsl (k) u rugpasusbl Gopmynel (j) SIBISIOTCS KOMMEPYECKU
TOCTYIIHBIMU UJIM MOTYT OBbITh CHHTE3UPOBAHBI C TIOMOIIBIO CIIOCOOOB, M3BECTHBIX CHELMAIIICTY

B JaHHOU 00JIaCTU TEXHUKU.

Coenunenuss Qopmynbl " moryr ObITh mONMy4eHbI, Kak NPOUJUIIOCTPUPOBAHO HA

caenyrowei cxeme, rae Ry, Ra, R3, Ry, Rs u Y sBnsiroTCS Takumuy, kak OnpeneseHo paHee.

CXEMA 4
N ¥ R’
R Y N !
\N o /+ /L NH : i N
o2 \o o N\R1 o) °
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NH )
RA o
Y R® R4
N N/
R Y \N
\

W)

Awmun ¢popmydsl (n) mpuBoasT B KOHTAKT ¢ N, N - nuMetnindopMaMu AUMETHIALETAIEM
dbopmyibl (g) ¢ oOpa3oBaHuEeM coerHEeHUH (HOPMYITBI (0), KOTOpPBIE 3aTEM MPUBOMSIT B KOHTAKT C
3aMelleHHbIMA ruapasuHaMu (Gopmyibl (j) B KUCIOH cpeme My oOpa3OBaHHS COSHMHEHHMN
dopmynel I'". Hanpumep, coenunenue popmyisl (n) u N, N - numerunhopMaMu AMMETHIIALIETAITb
(dbopMy il () MPUBOASIT B KOHTAKT B MOAXOAsIIEM pacTBoputee, TakoMm kak CH>Cl» ¢ oOpaTHbIM

XOJIOAMJIBHIKOM C TIOJydeHHeM coeanHeHuil ¢opmynsl (0). Ilocne ymaneHusr pacTBOpHUTEs,
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coennHeHUs1 GopMyJibl (0) MPUBOAAT B KOHTAKT C 3aMELIEHHBIM TUApasuHOM (Gopmydsl (j) B
NOAXONALIEM PAacTBOPUTENE, TAKOM Kak 1,4-THOKCAaH, YKCYCHasl KHCJIOTa WM CMECh TaKHX
pacTBopUTeNiel MpU TemrepaTypax B nuamazoHe oT okoyio 20 mo 100 °C. IlonmyueHHble B
pesynbrate coennHeHUs: Gopmyibl [' 3areM MOryT OBITh BBIETIEHBI M, €CIH HEOOXOIUMO H
JKEJIATeJIbHO, OYUIIEHBI C HWCIOJIb30BAHUEM CIOCOOOB, XOPOIIO M3BECTHBIX B JIAHHOW OOJIACTH
TEXHUKH, TAKUX KaK XpoMmarorpadusi.

Heo6xonnmbie amuzbl popmyisl (n) MOTYT OBITH MOJMYYEHBI, KaK MPOMLTIOCTPUPOBAHO HA
cneayrouien cxeme, rae Ry, Rz, R3 u Y ABasr0TCA TakMMH, KaK ONMMCAHO BBILIE.

CXEMA 5

COOH N NH,
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Amunoamun Gopmyiiel (p) MPUBOAST B KOHTAKT ¢ KapOOHOBOM KUCIOTOH popmysl (b) ¢
oOpaszoBaHneM coenuHeHud ¢opmynsl (n). Hampumep, cmech ammHoamupa Gopmyiel (p),
kapOoHOBOM KUCHOTHI (b), MOgXOonsInero CBs3bIBAIOLIErO peareHTa, Takoro kak T3P®, HATU,
DCC wnmu HOBt, nomxonsmero oOcHOBaHUs, Takoro kak tpwdTwiamud wunu JUIIDA, B
NOAXOJIALIEM PACTBOPHUTEINE, TAKOM Kak dTwianeTat uwin JM®, cMemumBaroT npyu TeMIepaTypax
ot okojio 0 o 100 °C ¢ mony4yernueM coenuHeHUH Gopmyiibl (n), KOTOPBIE 3aT€M MOTYT OBITh
BBIZIEJIEHBI 1, €CJTH HEOOXOAMMO U JKENaTeIbHO, OUUIIEHBI C HCIIOJIB30BAHUEM CIIOCOOOB, XOPOLIO
U3BECTHBIX B IAHHOW O0JIACTH TEXHUKH, TAKHX KaK XpoMaTorpadusi.
AJNbTEepHATUBHO, AMUHOKHCIIOTY (POPMYJIBI () MPUBOAAT B KOHTAKT C THOHHIIIXJIOPHIOM B

NoAXOoAsALleM pacTBopurese, TakoM kak MeOH, nmpu koMHaTHON TemmepaType ¢ MOJy4YeHUEM
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CIIOKHBIX aMHHO3(upoB (opmyiner (r). ITomyueHHBIE CIIOKHBIE aMUHO3(UPHI (I) MPUBOIAT B
KOHTAKT C aJbAETHIOM WM KETOHOM, TOAXOMASALINM BOCCTAHOBHTEJEM, TAaKHUM Kak
TPUALIETOKCUOOPTUAPUI HATPUsS, HETHAPATHPYIOINMM areHToM, TakuM kKak NaxSOs, B
NOAXOJALIEM PACTBOPUTEINE, TAKOM KaK YKCYCHAast KUCJIOTA, TIPH K.T. C TIOJyUYE€HUEM COEIMHEHUS
dopmysl (s). [TonmyueHHbIE COXKHBIE aMHHO3(HUPBI GOPMYIIBI (S) 3aTEM MPUBOIAT B KOHTAKT C
kapOOHOBOM KuCI0TOH (hopmysibl (b), TOOXOMSAIINM PEareéHTOM COYeTaHUs, TaKUM Kak T3P®,
NOAXONALINM OCHOBaHHMeM, TakuM kak JIMIIDA, B moaxondimeM pacTBOPUTENE, TAKOM Kak
STUNALETAT NpH Temneparype okojo 90 °C ayis moaydeHus: CIOKHBIX aMUA03(pUpOB (GOpMYJIbI
(t), KoTOpBIE 3aTEM MOTYT OBITH BBIAEICHBI H, €CIH HEOOXOOUMO U KEJaTEeIbHO, OUYHIIEHBI C
UCTIONIb30BAaHUEM CIIOCOOOB, XOPOLIO H3BECTHBIX B JAHHOW OOJACTH TEXHHUKH, TAaKUX Kak
xpomarorpadus. IlonyueHHble cnoxxHble aMuno3pupbl GopMyibl (t) MPUBOAAT B KOHTAKT C
HUTPHUJIOM MAarHus B MOAXOJAINEM pacTBoputene, TakoM kak MeOH, npu Temmneparype okoio
80°C B 3amasiHHOH TpyOKe ¢ mosyyeHneM coeanHeHnH GopMyJibl (n), KOTOPBIE 3aTe€M MOTYT ObITh
BBIIEJTICHBI U, €CJIM HEOOXOAUMO U JKeJIaTeIbHO, OYHIIEHBI C HCIIOIb30BAHHEM CIIOCOOOB XOPOIIO
U3BECTHBIX B IAHHOH 00JIACTH TEXHHMKH, TAKUX KaK XpoMaTorpadust WM SKCTPAKIHSL.
Coenunenust popmyisl (b) u (q) SBISIFOTCS KOMMEPYECKH NOCTYMHbIMU. HeoOxonumble
AMUHOAMHJHbIE COCOMHEHHs (HOpMYJbl (p) SBISIOTCS KOMMEPYECKH JOCTYIHBIMH MM MOTYT
OBITh TOJIy4EHBI, KaK MPOMUTIOCTPUPOBAHO Ha cieayromei cxeme, rae Ry, R3 u Y sBustorcs
TaKUMH, KaK OMUCaHO paHee, u LG npencrapisier coO0H MOIXOMSIIYO YXOISALIYIO TPYIITY.

Coenunenus ¢popmyibl (¢) u (h) SBISIOTCS KOMMEPYECKH JOCTY THBIMU.

CXEMA 6

Z T

NH,

© ® ®

AmuH ¢GopMyrbl (C) MPUBOAAT B KOHTAkT ¢ amuaoM dopmynsl (h) ¢ oOpasoBaHuem
coennHeHuil Gopmynsl (p). Hampumep, cmecy ammuaa dopmynsl (c), amuna ¢opmyinsr (h),
nonxoasitmero ocHoBaHus, Takoro kak KoCOs3 unn JJUITDA B nmonxopsitneM pacTBOpHUTENE, TAKOM
kak auetoHutpun unu JIM®P, cmemmuBaroT npu Temmeparype 25-80°C ans monyueHuUs

coequHeHU Gopmynbl (p), KOTOpBIE 3aT€M MOTYT OBbITh BBIIEJIEHBI W, €CIH HEOOXOIUMO U
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JKEJIATCJIBbHO, OYUMIICHBI C HMCIIOJBb30BAHUEM CHOCO6OB, XOpoHo M3BECTHLIX B IIAaHHOM obmactu

TEeXHHUKH, TAKHX KaK XpoMarorpadusi.

2
(@] 3 4
2 RO _ R° R
RA_NH i i PR 0) \,f !
ALY — N N. RS —> RNy N
0PN OH 1N, \
HCI : RV Y Y

‘N
NH 11 N/
R R O NH, \<R5

TlMuppoxnopun amunuHa Gopmysibl () TPUBOAAT B KOHTAKT C KUCIOTOH (Popmydbl (T) C
o0Opa3oBaHHEM COeAMHEHM (POPMYJIbI (1), KOTOPBIE 3aT€M MPUBOAST B KOHTAKT C 3aMELIEHHBIMU

ruapasuHamu (HopMysl (j) B KUCIOH cpene ¢ oOpa3oBaHneM coequHeHui popmysr I,

Cunres 1

-

NN

N
BFJ\W N

N/

2-[5-(1-6pomdTHII)-1,2,4-TpHAa30J-1-ua|nupuanH

K pactBopy 2-O6pomnponanamuna (2,28 r) B CH»Cly (50 mun) nobasnsnu N,N -numerunamun
auMeTrnaneTans (3,00 M) U mepeMeInBaIi Py HArpeBaHUM ¢ OOPATHBIM XOJOAMIBHUKOM B
tedyenue 1 4. Oxyaxxaanu 10 KOMHaTHOH TeMIepaTypbl, yIIapHUBaJIHU P MOHMKEHHOM JJaBJICHUH,
ocratok pactBopsuid B 1,4-muokcane/AcOH (15 mu/15 mun), noGasmsmn 2-ruapa3uHONUPHINH
(1,80 r) u nepemermBanu npu 90°C B Teuenue 2 yacoB. OxJiaxkaaan 10 KOMHATHOW TEMITEPATYPHI,
yIapuBaJv MPH MOHMKEHHOM JIaBJIeHHH, ocTaToK pasznessuin mexny NaHCOs (BoxHbIH pacTBop)
u CH;Cl,. Cnom pasgensiam, Tpwkabl skcrparupoBanu BoaHyo ¢asy CHaCly, cymmmm
OOBeNMHEHHbIE OpraHudecKkue SKcTpakThl Han MgSQs, dunbsTpoBanmm, ymnapusaium mpU
MOHMKEHHOM JaBJICHHH M OCTATOK OUYHWINAJH C IMOMOIIBI0 XpoMaTorpaduu ¢ mojaydeHuem 2-[5-
(1-6pomatrn)l,2,4-rpuazon-1-un|mapuanna (2,82 r, 74%). KXMC (cnocob 2): R¢ 1,31 muH, m/z
(3C+) =253 [M (PBr)+H]" u 255 [M (*'Br)+H]".

Cunres 2
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A
N S o
BrJ\WN‘N
N7
2-[5-(1-6pomaTHN)-1,2,4-TpHAa30J-1-HA|NUPUMHANH

Hobasnsiu N, N-mumernnamMu auMeTunanerains (3,3 mMi) Kk pactBopy 2-OpommnponaHamuza (2,5
r) B CH2Cl (30 mi1) 1 mepememinBany Npyu HarpeBaHUH ¢ OOPATHBIM XOJOAMJIBHUKOM B TEUEHHE
1,5 4. Oxnaxkgamu A0 KOMHATHOW TeMIeEpaTypbl, YIApUBaIU IPH TOHMKEHHOM MAaBIICHHH,
octaTtok pactBopsiiu B 1,4-nuokcane/ AcOH (15 mn/15 mu), nobasnsanm 2-ruapasuHOMUPUMHUANH
(2,2 r) u nepemeruBanu npu 50°C B Teyenne Houn. OXnaxxganu 10 KOMHATHOH TeMIIEpaTyphl,
ylnapuBajau MpHU MOHM)KEHHOM JAaBJIEHMM M OCTAaTOK pasnersuiu mexay Bonod u EtOAc. Crnou
pazgensny, mpoMbiBaniu opranudeckyro (pasy NaHCOs (BomHbli pacTBOp), CYLIMIU
oprannveckyro ¢asy Hax MgSOs, ¢umbTpoBany, ynapuBaiy NPU MOHWKEHHOM AABJICHUH H
OCTaTOK OYHMILAJIH C TOMOLIBIO X poMaTorpaduu ¢ noiaydeHuem 2-[5-(1-6pomatun)-1,2,4-rpuazon-
1-un]|mapumuauna (2,0 T, 48%). JKXMC (crioco6 4): Ry 0,55 mun, m/z (AC+) =254 [M ("Br)+H]"
u 256 [M(*'Br)+H]".

Cunres 3

—
/
O
N
Nj\r.
I N

N-(uuxnonpomuiamerni)-1-[2-(2-nupuani)-1,2,4-rpua3on-3-uj| 3 TaHaMuH

Hobapnsum nuksionponansmeruiamut (8,29 min) x cycnensun 2-[5-(1-6pomatun)-1,2,4-
tpuazon-1-wi| nupuanna (12,2 r) u K2COs (20,1 r) B IMDPA (100 M) 1 cMech nepeMeriBaim
npu 80°C B Teyenue 2 yacoB. OXJiaxKaalu CMeCh 1O KOMHATHOW TeMrepaTyphl U (PUIbTPOBAIIU
uepes Celite® EtOAc. ®uibTpaT ynapuBaiu IpH MOHIDKEHHOM JABJI€HHH M OCTATOK Pas3esuIn
mexny Bomoit u EtOAc. Pasgensimu crnou u skcrparupoBanu Bogublil cior EtOAc. Cymunu
OOBEMHEHHbIE OpraHWUYecKHue OKCTpakThl Hax MgSQs, ¢unbTpoBaNM, yHapuBaid TpU
NOHMKEHHOM JaBJIEHMH M OCTATOK OYHMINAIHM C IOMOLIBI0 Xpomarorpaduu ¢ momydeHneM N-
(uuknonponunMeTin)-1-[2-(2-mupuaun)-1,2,4-rpuason-3-unlsranamuna (11,4 r, 97%). 'H AMP
(400 MI'y, CDCl3) 6 m.1. -0,09-0,11 (2H, m), 0,36-0,47 (2H, m), 0,83-1,03 (1H, m), 1,59 3H, n, J
6,6 I'm), 2,29 (1H, nn, J 11,9, 7,5 '), 2,50 (1H, ax, J 11,7, 6,6 '), 4,96 (1H, kB, J 6,8 '), 7,31-
7,38 (1H, m), 7,90-7,93 (2H, m), 7,97 (1H, ¢), 8,52 (1H, ar, J 4,7, 1,3 T'n).
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Coenunenust cioco0oB cuHTe3a 4-19, mpusenenHble B Tabnuie 1, MOTYT OBITH TOJTYYEHBI
B OCHOBHOM TaK, KaK OIHCAHO B crioco0e cuHTe3a 3.

Tao6aunua 1

Cunre AHanuTHYECK
CrpykTypa Coennnenue lpumeuyanus
3 ue JaHHbIe

'H SAMP (400
MI'y, CDCls ) 6
m.1. 1,60 (3H, &,
J 6,8 T'n), 2,07
(IH, n, J 49
I'u), 3,07 (1H,
¢), 3,38 (1H, nn,
N -[1-[2-(2- | J 16,7, 2,5 T),
A =N nupunmn)-1,2.4- 3,49 (1H, an, J ]
/\”J\(N'N tpuazon-3-mi| arun] | 16,8, 2,5 T),
nporn-2-uH-1-aMmuH 5,03 (1H, ks, J
6,8 T'm), 7,29-
7,40 (1H, wm™),
7,93 2H, an, J
3,7,1,2T'r) 7,99
(1H, ¢), 8,54
(1H, nr, J 4,9,
1,4 ')
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N -[1-[2-(2-
nupuani)-1,2,4-
TPUA30JI-3-Ui|oTu|

npornasx-1-amMmux

'H sAMP (400
MTI', CDCIl3) 6
m.a. 0,86 (3H, T,
J 7,4 T'), 1,42-
1,54 (2H, wm),
1,56 3H, n, J
6,9 Tu), 2,42
(1H, mnn, J
11,0, 8,1, 6,3
I'u), 2,50 (1H,
ann, J 11,0, 8,1,
6,8 Tm), 2,08
(1H, c¢), 4,84-
498 (1H, wm),
7,34 (1H, T, J
49, 3,6 Ty ),
7,87-7,95 (2H,
M), 7,99 (1H, g,
J 0,5 T'), 8,48-
8,55 (1H, m)

N-[(3-Xnopdenun)
metm|-1-[2-(2-
mupuanin)-1,2,4-

KXMC:
(cmoco6 1) R¢

1,70 muH, m/z

Bpems peaxuuu:

204

TpHUa3o-3-ui| BC+H) 314
Cl
STaHAMHH [M+H]"
N-(Okceran-3- KXMC:
N wimetwn)-1-[2-(2- (cmocod 7) R
—N Bpems peaxuumu:
nupunnn)-1,2.4- 1,40 muH, m/z
/3/\N Ny 16 u; T= k.T.
0 H ,\} W TpHuazo-3-ui| BC+H) 260
STaHaAMHUHA [M+H] *
/ N 3,3,3-tpudrop- N - | KXMC: JlonosHUTENbHEI
=N | [1-[2-(2-mupumgun)- | (coco® 7) Ry | # 1,0 9KB.
FaCo~n J\(N.N 1,2,4-tpuazon-3-un] | 1,59 mun, m/z | JJUIIDA; Bpewms
H
N7 oTUN| npomas-1- | (3C+) 286 | peaxkuuu: 18 u; T
aMUH [M+H]" =50°C
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JUIIDA
UCTIONIB3YETCSI B
2-[1-[2-(2- KXMC:
TOM xKe
TN mupuai)-1,2,4- (cmocob  7) Ry
=N KOJIMYECTBE, HTO
9 TPUA30JI-3-Ui] 1,65 muH, m/z
NC- SN N, U PaCTBOPHUTEIb
Ho N N STUIIAMUHO | (OC+) 229
~7/ Bmecto  KyCOs;
aLlETOHUTPHIT [M+H]"
Bpemst peakuuu:
184, T==k.T.
AMUH
N-[(2,2-
AKXMC: UCIIONBb3YEeTCs] B
A | AMXJIOpUMKIONPONH
/ (cmoco6  7) Ry | xauectse
=N"1n)  wmerun]-1-[2-(2-
10 N 1,69 muH, m/z | orpaHMYUBAIOLIE
Y/\ N TN nupunmn)-1,2.4-
H N OC+H) 312 | ro peareHra,;
cl ¢l TPHUA30J-3-1i|
[M+H]" Bpemsi peakiuu:
STaHaAMUHA
16 4; T =k.T.
KXMC: PacrBoputens:
N\ N-(2-®@TopaTun)-1-
Nm (cmoco6 4) R¢[MeCN; T =
~=N | (2-tupuMuanH-2-ui-
11 F Y 0,31 mwmH, m/z | Temmneparype
~N N, 1,2,4-Tpra3zoji-3-mi)
HooQ \//N (BCH) 237 | xunenus; Bpewms
STaHAMUH
[M+H]" peakiuu: 16 4
///\ 3-pTop-N-[1-(2- KXMC: PactBopurens:
NYN NHUPUMHIUH-2-UJT- (cmoco6 5) R¢|MeCN;, T =
12 F NN IN'N 1,2,4-tpuazo-3- 0,44 wmuH, m/z | Temmeparype
H
N7 un)stwi|nponan-1- | (3C+) 251 | kunenus; Bpewms
aMUuH [M+H]* peakuuu: 1 yac
3,3,3-tpugrop- N - | KXMC:
PactBOopuTens:
/l/\ [1-(2-mupumunun-2- | (cmocod 5) R
N N MeCN; T =
13 E.C ¥ wi-1,2,4-tpuazon-3- | 0,33 muH, m/z
SN N.N TeMreparypa
Hoo\ W un)stwi| mnpomnas-1- | (3CH) 287
KUTICHUS
aMUH [M+H] *
N- KXMC:
PactBOpuTens:
N///\ (umkmonpormumerun | (cmocod 5) Ry
—N MeCN;, T =
14 ¥ )-1-(2-nmupumupun- | 0,34 muH, m/z
ﬁ\N N, TeMIeparypa
Ho N 2-un-1,2,4-tpuazon- | (3C+) 245
KUTICHUS
3-MI1) STaHAMUH [M+H] "
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N-[1-(2-mupumMuus-

2-un-1,2,4-tpuazon-

KXMC:
(cocob 4) Ry

PactBopurens:

MeCN;  Bpewms

—N
15 J\/Z/ o) : ) 0,31 mwmH, m/z | peakmum: 16 u; T
N . -AN)3THI] TIpom-2-
/\H \ \//N (BCH) 229 | = Temmeparypa
uH- | -amuH
[M+H] * KUTIEHUSI
JUIIDA (1,0
N KXMC:
/ N-(2-¢pTopatumn)-1- skB.) 1 NaH (2,0
=N (cmoco6 8) R
E [2-(2-mmpuani)- 9KB.) Bwmecto
16 ~ NN \N'N | 2,88 MuH, m/z co
H 1,2,4-rpuazon-3-un K,COs3; Bpewms
N/ P (3CH) 236 P
STaHAMUH peaxkuuu: 18 u; T
[M+H]
=K.T.
PacTtBopurens:
KXMC:
N-Dtun-1-(2- MeCN;  Bpewms
///\ (cmocob 4) R¢
N =N NUPUMHUINH-2-1JT- peakiuu: 1 4 45
17 ¥ 039 Mun, m/z
AN N, 1,2,4-Tpra3zo-3-mi) MMH, T =
H ,\} \//N (OC+) 219
STaHaMUH TeMIeparypa
[M+H] *
KUTIEHUs
KXMC: PacrBopurens:
N- metmi-1-(2-
/’/\ (cmoco6 4) R¢| MeCN; Bpewms
N _N MUPUMUTIUH-2-UJT-
18 0,29 wmuH, m/z | peakuuu: 1 gac; T
NN N, 1,2,4-Tpuazo-3-mn)
H ,\} \//N (OC+H) 205 | = Temmeparypa
STaHAMUH
[M+H] * KUTIEHHSI
KXMC: PactBOpuTtens:
2-[ 1-(2-nmupuMuIUH-
/’/\ (cmoco6 4) R¢| MeCN; Bpewms
N =N 2-un-1,2,4-tpuazon-
19 g 0,37 muH, m/z | peakuuu: 1 gac; T

NC SN N, 3-HJ1)3THIIAMUHO |
H ,\} \//N BC+H) 230 | = Temmeparypa
ALIETOHUTPHIT
[M+H] * KUTIEHHSI
Cunres 20

1-2-nupumuann-2-ua-1,2,4-Tpua3on-3-ua)3TaHAMHH

N
—N
v
H2N \ ‘N
N/
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Hobasmsmm  ammuak (7 M B MeOH, 15 wmim) k 2-[5-(1-6pomatmn)-1,2,4-Tpuazon-1-ni]
mupumuauHy (1,14 1) U nmepeMemnBany NMpu KOMHATHOH TeMIiepatype B TeueHHe 24 4acos.
Ynapusanu npy NOHWKEHHOM JaBIIEHUH € TIoJydeHueM 1-(2-nupumuans-2-un-1,2,4-tpuaszon-3-
wn) staHamuHa (1,27 r, 61% uncrotsl, 90%). KXMC (criocob 5): R 0,35 mun, m/z (3C+) = 191
[M+H]+.

Cunres 21

(2,2-IndTopuHKIAONPONNII) METHIMETAHCYIb(OHAT

Hobasmsinu  merancyibonmtxnopua (600 mxin) k cmecu TpudtuiaamuHa (1,4 mm) u (2,2-
mu¢ropunkionpomni) meranona (677 mr) B CH2Clz (10 mur) mpu 0 °C 1 mepeMernnBaiy B TEUCHUE
2 u. Harpesanu 10 KOMHATHOH TeMIepaTypbl U NEepeMEIIMBAIN B TeUYeHHE HOUU. Paspensnu
mexxny Bogou u CHaCly, oTmensiroT ciow, nBakael skctparupoBanu Boguyro ¢azy CHxCly,
cymm oObeAMHEHHbIE OpraHnYeckue SKCTpakThl Hal NapSOs, GUIbTPOBaIM U yIIapUBaIHU MPH
MIOHW)KEHHOM JIaBJICHUH € TIoJy4eHueM (2,2-1udTopuuKIonponii) MeTuimerancyabdonar (1,17
r, 86%). 'H AMP (400 MI', CDCl3) & m.a. 1,27-1,35 (1H, m), 1,63 (1H, tam, J 11,4, 8,2, 4,9 '),
1,97-2,14 (1H, m), 3,04 3H, c), 4,18-4,38 (2H, m).

Cunres 22

NJ\KN‘
I N
Y/\H N—7
FF

N -[(2,2-AudTopunkaonponmi)meru]-1-[2-(2-nupuani)-1,2,4-Tpua3on-3-uiaj3TaHaMuHa
Hobasnsim ammuak (HaceimenHblii B MeOH, 1,8 mun) k 2-[5-(1-6pomatrn)-1,2,4-tpuaszon-1-un]
mupuauny (1,80 1) B repmernunoii npobupke npu 0 °C u mepememnBain B TedeHue |1 yaca.
JlaBany HarpeThCsi A0 KOMHATHOH TEMIIepaTyphbl U NEPEMEININBAIN B TEUEHHE HOUYH. Y TapUBaIU
NPU TTOHWKEHHOM JIaBJICHUH M OCTaTOK PACTUPAJH B MEHTaHE ¢ rnosydeHneM 1-[2-(2-mupuani)-
1,2,4-tpuazon-3-nin] stanamuna (1,10 1, 82%). dKXMC (ciocob 8): R¢ 2,51 mun, m/z (3C+) =190
[M+H]".

Hobasmnsinu (2,2-nudTopunkionpomni) MeTruameTancyiabdonat (500 mr) x cmecu 1-[2-(2-

mupuani)-1,2,.4-rpuazon-3-mi|sranamuna (660 mr) u KCOs; (1,11 r) B IM®PA (5,0 mn) u
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nepeMelnBad TPU KOMHATHOH TeMIlepaType B TeueHuHe Houu. Pa30aBmsiin BOmOW U
skcTparuposasiu Tpu pasa EtOAc. IlpombeiBamm opranudeckne 3kcTpakthl NaCl(BomHbiid
pactBop), cymnin Hag Na; SOy, pribTpoBay, ynapuBaiy Py MOHWKEHHOM JaBJIEHUH H OCTaTOK
OUHINAJIN ¢ MTOMOIIBIO XpoMarorpadguu ¢ nonydeHueM N-[(2,2-nud TopUrUKIOTPOIHI)METHII |- 1 -
[2-(2-mupuann)-1,2,4-Tpuazon-3-mi| stanamuHa (250 mr, 32%). ZKXMC (criocob 7): R¢ 1,66 muH,
m/z (3C+) =280 [M+H]+.

Cunres 23

7

N _N

HNYL
Br

o)

2-bpom-N-nupuMHANH-2-HINPONAHAMH/

JoGasnsanu 2-amunonupumuaue (1,72 r) u tpuwstinamud (1,85 mu) B pactBop xnopun 2-
Oopommponanomnxuopuaa (900 mki) B Toayone (30 i) M mepeMenuBaid MPU HArPEBAaHUH C
0OpaTHBIM XOJIOAMIBHUKOM B TeueHue 2 4. OxXa)aany 10 KOMHaTHOH TeMITepaTyphbl U pa3AessuIn
mexxny NaHCOs3 (Boxubiii pacteop) u EtOAc, ciion oTaensuiy, CyImuiin OpraHudeckyro $hasy Haz
MgSOs, GunbTpoBaH, yapuBaiu MpU NOHWKEHHOM JIABJICHHU M OCTATOK OYHUINAIH C TOMOLIBIO
xpomarorpaduu ¢ nofayuenuem 2-6poM-N-nupuMuauHa-2-un-nponanamuaa (750 mr, 40%). 'H
SAMP (400 MI'u, CDCl3) 6 m.a. 1,64 (3H, n,J 6,7 I'm), 5,03 (1H, k8, J 6,7 '), 7,20 (1H, T, J 4,8
I'u), 8,672 H, n,/4,9Tw), 10,42 (1H, ¢).

Cunres 24

q
Y
A
N Br
N

2-[5-(1-6pomdTHT) TeTpa30.-1-ui| NHPpUMHIAHH
Hobasnsmn  menrtaxyopun  ¢ocdopa (360 mr) x pactBopy 2-OpoM-N-THPUMHIUH-2-HJI-
nporranamuza (304 mr) B CH2Clz (6,5 M) u mepemenmBany Mmpu KOMHATHOW TeMIlepaType B
teyerne 5 yacoB. Oxnaxxaanu no 0°C, nobdasnsimu Tpumetmincuinasuy (280 MKT), HarpeBau 10
KOMHATHOH TeMIepaTypbl W MepeMelnnBain B TeueHHe Houw. Pasnmemsuin mexny NaHCOs
(Bomubiii, HackimeHnHbli) 1 CH>Cly, cron pa3aensin v mpoMbIBaI OPraHUYECKYIO (pa3y BOHOM.

Cyurmm  opraamyeckyro ¢aszy Han MgSOs, unpTpoBaniy, ynapuBamy NpPHU MOHMKEHHOM
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JaBJIEHUH U OCTaTOK OUYHMINAIM C TIOMOIIBIO XpoMarorpaduu ¢ noiaydeHuem 2-[5-(1-Opomatuin)
TeTpazoi-1-un] nupumununa (333 mr, 38%). 'H AMP (400 MI'u, CDCls) § m.a. 2,20 3H, 1,/ 6,9
I'm), 6,16-6,22 (1H, m), 7,57 (1H, 1, J 4,9 I'n), 9,00 (2H, nx, J 4,9, 1,1 I'n).

Cunres 25

)

N N

Y
IN%

’\\l\ /) N

N—N H

N -(uuxaonponuameTu)-1-(1-nupUMHANH-2-HITETPA30.1-S-1UJ1) ITAHAMHH
Hobasmsmn K2COs (213 mr) um umknonponmnMeranamMuH (90 Mmki) k pacrBopy 2-[5-(1-
Opomatui)rerpaszon-1-mwi|nupumuauna (120 mr) B aneronuTpusie (2,0 M) 1 nepeMeruBajm npu
HArpeBaHUU C OOpPATHBIM XOJOAMUJIBHUKOM B TE€YEHHE 3,5 4 M NPH KOMHATHOW TeMIIepaType B
Te4eHue 5 qHel. YnapuBaiu NpU MOHWKEHHOM JABJIEHUH, OCTATOK PasAessiii MEXAY BOJAOW U
EtOAc, cnou pasnensiiu u skctparupoBanu Bonuyto (asy EtOAc. BricymnBanu o0beiuHEHHbIE
opranudeckue SKcTpakTel Hax MgSOs, punbTpoBany, ynapuBaiu Npyu MOHWKEHHOM JIABJICHHH U
OCTaTOK OYHINAJIHM C MOMOINBI0 Xpomatorpaduu ¢ nojydeHueM N-(uukionponuimMeTin)-1-(1-
NUPUMHIUH-2-UATETPa30-5-1i) dTaHaMuHa (34 mr, 29 %). JKXMC (cniocob 5): R¢ 0,56 mun, m/z

(DC+) = 246 [M+H]",

IHPUMEP 1

CF3 = |
)\(N
OJ

W
N-(uuxaonponuameru)-N-[1-[2-(2-nmupuann)-1,2,4-Tpuazon-3-uiadyrual-3,5-
ouc(Tpudropmerni)deHzamug

Hobasnsmm  3,5-0uc(tpudropmernn) Oenszoitnyro kucnory (12,1 r) B pactBop N -
(uuknonpornunmMetin)- 1-[2-(2-mupuann)-1,2,4-tpuazon-3-un| stanamunaa(10,4 r) u JUIIDA
(24,6 M) B EtOAc (415 M) 1 mepemMeInnBaiyu cMeCh IpU KOMHATHON TeMIiepartype B TeueHue 10
muH. J{ob6asnsmun T3P® (>50 % macc. B EtOAc, 45,7 i) ¥ mepeMelmnBaay NP KOMHATHOM

Temreparype B TedeHue Houu. Pasznensanu cmech mexay Bomoil u EtOAc, oraensnu ciou u

TOCJIEIOBATENBHO MPOMBIBAIU OpraHudeckyro ¢asy Bonoi, NaHCOs (Box. naceim. ) u NH4Cl(Bo.



-32-

Hachi. ). Cymmnn Han MgSOy, GubTpoBaiy, ynapuBaii NPy MOHKEHHOM JIaBJICHUU U OCTATOK

OUYHMINAINA C TOMOINBI0 Xpomartorpaduu ¢ mnodydeHueM N-(umkmonporuiamern)-N-[1-[2-(2-

mupuani)-1,2,.4-rpuazon-3-mn|3tun]-3,5-0uc(tpudropmernn)denzamuna (17,2 r, 83%). dKXMC
(cmiocob 2): Ry 1,86 mun, m/z (9C+) = 484 [M+H]".

Coenunenns npumepos 2-32 u 50-60, npuBeneHHbIE B TAOIHIE 2, MOTYT OBITh MTOJYYEHBI,

IO CYILEeCTBY, KaK OMMCAHO B pumepe 1.

Tabauna 2
- c C Cnoco0 -
pumep | CTpykTypa oeqMHEeHHe HMeYaAHHS
KXMC P
KXMC
3,5-Auxnop-N - | (cmocob 2):
Cl
m\q @ (uuknonpornunmeTin)-N-[1- | Ry 1,79
2 N, [2-(2-mupupmn)-1,2,4- MHH, m/z |-
07 N" _//N
N
i/ TPHUA30J1-3-MJ1 |3THI| GC+H) =
OeHzamuzg 416
[M+H]"
KXMC
(cocob 2):
cl cl 3,5-nuxnop-N-nponmin- N-[1-
Y R¢ 1,78
=N [2-(2-upunnn)-1,2,4- Bpewmst
3 o NJ\(N_ o] | MUH, m/z 43
LN TpHA30JI-3-HJI STUII peaKkuuu: 48 9
H i OBCH =
OeH3zaMu
404
[M+H]
KXMC
(cocob 1):
OCF3_~ N -(uuknonponuiIMeT)- N-
@ R < 2,59
[1-[2-(2-mupunun)-1,2,4-
4 . N)\WNN o] |3 MHH, m/z |-
y Tpuazon-3-wn| stwa]  -3-
o (3CH) =

(TpudropmeTokcu) OeHzaMIT

432 [M+H]

+
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KXMC
o N-[G-Xnopd ) | (cocob 1):
-[(3-Xnopdenun) merun]| -
g it p I RCRCE Ly
-LIHAHO- -[1-[2-(2-
° NJ\“/NN MHH, m/z |-
cl N—7 nupunn)-1,2 4-rpuason-3-
\Q) OC+H =
wi|stun] OeHzamun
443 [M+H]
+
KXMC
3-Xmop-N- (cocob 1):
Cl
FC l/\N (uuknonpormnmerun)- N -[1- | Ry < 2,68
5 N)\EDN [2-(2-mupupmn)-1,2,4- MHUH, m/z |-
% TpHUa30JI-3-1i| stunl-5- | (BC+) =
(TpudTOop™MeTIIT)OeH3aMIUT 450
[M+H]"
KXMC
(cocob 1):
IEPZEN 3-Xnop-N-nporn-2-uHUHUII-
- " N-[1-[2-2 SEVEE L
-[1-[2-(2-tupunnn)-1,2,4-
)\(N\N P MHH, m/z |-
o7 N N\ Tpuaszon-3-un]sTunl-5-
/) (3CH) =
% (TpudropmeTHI)OeH3aMIT
434
[M+H]"
KXMC
3 Xon.V N2 (cocob 1):
. cl -Xnop-N-nporua-N-[1-[2-
FCTE( Q ( b )p R < 2,70
7 2-nupunun)-1,2 4-rpuaszon-
o NJ\(N.N P P MHH, m/z |-
N_Y 3-un|atun]-5-
H OC+H) =
(Tpudropmerin) OGerzamu
438
[M+H]"
KXMC
N -(muxnonponunmerui)- N- | (cocod 1):
RO [1-[2-(2-rmpuaun)-1,2,4- Re 2,34 | Bpews
0PN \N/.N TpHuazo-3-ui| S3THIN|-5- | MUH, M/z | peakuuu:
-
Y/ " (Tpudropmern) mupugun-3- | (3C+) = | yaca
kapOokcaMua 417 [M+H]

+
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KXMC
3-Xop-N- (cocob 1):
F1CO N Bpems
: Q (uuknonpormnmern)-N -[1- | Ry 2,75
10 )YN/ [2-2 )-1,2,4 g | P
. -(2-mupunmn)-1,2,4- MUH, m/z
O(/N Nt P Jaca
na3on-3-unlatun|-5- 2C+ =
P ( ) T=50°C
(Tpudropmerokcn) O6enzamun | 466 [M+H]
+
KXMC
N-(2-@topatun)-N-[1-[2-(2- | (cmocod 1):
[ nupunun)-1,2,4-tpuason-3- | Ry 2,63
o _
11 Fﬁc\Q)kNJ\(N/-N nij stunl-3,5- | MuH, m/z | -
Nt
cFs HF Ouc(tpudpTopmeTH) OC+H) =
OeHzamun 476 [M+H]
+
KXMC
(cocob 1):
N N-[1-[2-(2-tupunmn)-1,2,4-
FaC _N R¢ 2,77
\L N, Tpuazon-3-wi| 3tunl-3,5-6uc
N
12 FC i MHH, m/z |-
° (tpudropmerun)-N  -(3,3,3-
o )6 OC+H) =
CF3 udropnponmi) GeH3aMua
TPHETOPIP 526 [M+H]
+
KXMC
(cocob 1):
o CFs N -(Oxceran-3-unmerun)- N-
3 P [1-[2-2 )-1,2,4 R 2
-[2-(2-nupunmn)-1,2,4-
13 N)\«N\N P MUH, mM/z |-
° N~/ Tpuazon-3-mi| stunl-3,5-6uc
kC+H =
° (Tpudropmerin) OGerzamu
500 [M+H]
+
KXMC
N-(Uunanomerwn)-N-[1-[2-(2- | (crmocob 1):
O nupuaun)-1,2,4-tpuason-3- | Ry 2,58
0 N
14 'E3C\§)/“\Nk N Wi | STHI] -3,5- | MuH, m/z |-
Nt
Fat - ouc(tpudropmern) GC+H) =
OeHzamua 469 [M+H]

+
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KXMC
N-npornmn-2-uHuHUI-N-[ 1- (cmocob 1):
[ [2-(2-mupupmn)-1,2,4- R¢ 2,60
o AN Bpemst
15 FsC NJ\\/N‘N Tpuazon-3-wi| ostwi| -3,5- | MuH, m/z
Q\// peakuun: 48 4
L X ouc(tpudropmeTiin) oC+H) =
OeHzamua 468 [M+H]
+
KXMC
N-[(2,2-
o Tty ) (cocob 1):
FsC 3 U TOPLIUKIIONPOITUII
[ b b R 2,72
metwn |-N-[ 1-[2-(2-
16 o NJ\WNN MHH, m/z |-
N/ nupuann)-1,2,4-rpuaszon-3-
OC+H =
FOF un |3tun|-3,5-6uc
520 [M+H]
(tpudropmernn) Gensamun |
KXMC
N-[(2,2-
o (cocob 1):
FsC : Y JUX TOPLUKIIONPOIIILT)
\g =N ] N [] [2 (2 Rt 2,83
metui|-N-[1-[2-(2-
17 o N/‘\WN‘N MHH, m/z |-
N/ nupuani)-1,2,4-rpuazon-3-
OC+H) =
o’ al wi|stunl-3,5-6uc
552 [M+H]
(Tpudropmermin) OGerzamun .
KXMC
(cocob 1):
3-Xnop-N-npon-2-uHUHUII-
FaCO N-[1-[2 ) R¢ 2,60
-[1-[2-(2-tupuaun)-1,2,4-
18 S )\( P s, m/z | T=80°C
i TpHuaszou-3-wi|3Tunl-5-
/ 3C+H =
(TpudropmeTokcu) OeHzaMIT
450 [M+H]
+
KXMC
N -(2-¢Topatun)-N-[1-(2- | (cmocod 2): | TpoiitHoe
. NQ NUPUMUINH-2-UJ-1,2 4- R¢ 1,51 | konuuecTBO
19 Fsc\©)\N Ny Tpuazon-3-mwin)3tuil-3,5- MUH, m/z | KapOOHOBOI
N7/
&, HF ouc(tpudropmern) (BC+) = | kucmorel U
OeH3aMus 477 [M+H] | T3P®

+
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KXMC
- N-[1-(2-nmupumMuuH-2-1i- (cmocob 2):
f
Fso1 J\:ﬁ/“ 1,2,4-tpuazon-3-mn)atuinl- R¢ 1,73 | Bpewms
N\
20 . \ o NS 3,5-6uc (tpudropmerun)-N- | MuH, m/z | peakumm: 1
(3,3,3-TpudTopnpornui) BC+) =|uac
o Gersamu 527 [M+H]
+
KXMC
N -(3-¢pTopnpormm)-N-[1-(2- | (cmocod 2):
o N@ NUPUMUANH-2-11-1,2,4- R¢ 1,55 | Bpewms
21 F3C©)\NJ\(N/~N Tpuazon-3-win)otun|  -3,5- | MuH, m/z | peakuum: 1 4.
N7
CFy H\F Ouc(tpudpTopmeTH) OC+) =45 mun
OeHzamun 491 [M+H]
+
KXMC
3-Xn0p-N-(2- VN (cocob 2):
F4CO o -Xnop-N-(2-¢ropatu)-N-
e Rc 1,50 | Bpems
N [1-(2-nupuMuauH-2-1J1-
22 oI N Ny MHH, m/z | peakuum: 1
H Nt 1,2,4-Tpuaszon-3-uia)3Tuml-5-
(BC+) =|muac
F (TpudropmeTokcu) GeHzaMu T
459 [M+H]
+
KXMC
(ciocob 4): | ABoitHoe
FiC AN 3-Xnop-N-(2-propatun)-N-
Na N R¢ 1,30 | konuuecTBO
\N'/ [1-(2-mupumuIuH-2-1-
23 N)\( N MUH, m/z | KapOOHOBOIA
© N—/ 1,2,4-tpuaszos-3-un)3tuil-5-
(rpud )6 (OC+) =|kucnotel W©
F TpupTOpMETHIT) OeH3aMHI T
443 [M+H] | T3P®
+
KXMC
(cocob 5):
FsC ¢ " 3-Xunop-N-(3-¢propriponun)-
NYN Rt 2,41
)\(N N-[1-(2-nmupumMunH-2-1i-
24 07N N MHUH, m/z |-
N7 1,2,4-tpuazon-3-un)sTun]-5-
oC+H) =

(Tpudropmerin) OGeHzamun

457 [M+H]

+
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KXMC
(cocob 5):
F3CO “ AN | 3-Xnop-N-(3-dpropnpomnmn)-
NN Re 2,46
)\(N N-[1-(2-nmupumMunnH-2-ui-
25 R i Y MHH, m/z |-
N7 1,2,4-Tpuazon-3-un)>Tun]-5-
(rpud )6 OC+H =
TpUu(TOPMETOKCH ) OeH3aMH
" prbTep 473 [M+H]
+
KXMC
N 3-Xnop-N-[1-(2-nmupumunun- | (cocod 5):
I
FSCI )\:YN 2-un-1,2,4-Tpuason-3- R 263
N, pems
26 N ) un)atun|-5-(tpudropmerin)- | MuUH, m/z
° peakuuu: 3 4
N-(3,3,3-tpudropnpomnmn) eC+H =
o Gersamu 493 [M+H]
+
XKXMC
~ 3-Xnop-N-[1-(2-mupumuaus- | (cnocod 5):
1
FSC\L "N | 2-un-1,2,4-Tpuason-3- Re 2,68
N/R\/N'N Bpewms
27 ol Nt wi)3Tu|-5- MUH, m/z
© peakuuu: 3 4
(tpudropmerokcu)-N -(3,3,3- | (BC+) =
ocrs tpudropnponun) 6enzamun | 509 [M+H]
+
KXMC
N -(muknonpornunamerui)- N- | (ciocod 4):
FsC =
@& Ng [1-(2-nupumuuH-2-m- R¢ 0,74
28 o NJ\(NN 1,2,4-tpuazon-3-un)stunl-5- | MuH, m/z | -
"/
% § (Tpudropmerin) mupugun-3- | (C+) =
kapOokcaMua 418 [M+H]
+
KXMC
~ N-[1-(2-nmupumMunH-2-wi- (cmocob 5):
/]
F3C\L J\:YN 1,2,4-tpuason-3-umptual-5- |R¢ 2,28 | Bpems
N-
29 i N (Tpudropmermn)-N-(3,3,3- MUH, m/z | peakuuu: 3
N= o}
g tpudropnponmn) nupuaus- | (AC+) = | Haca
o 3- KapGoKCaMHT 460 [M+H]

+
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KXMC
N -(2-¢Topatmn)-N-[1-(2- | (crmocod 3):
-
N N | mapuMuanH-2-ui-1,2 4- R¢ 2,24
0 he
30 o \(j)LN)\ﬁi;/N TPUA30JI-3-Min)3 T ]-5- MHH, m/z |-
\ N7 (Tpudropmermn) mupugun-3- | (C+) =
F
kapOoKkcaMua 410 [M+H]
+
KXMC
N -(3-¢roprpomnun)-N -[1-(2- | (cocod 3):
o N@ NUPUMUANH-2-11-1,2,4- R¢ 2,28 | Bpewms
31 F3C@/U\N \\N/)N TPHUA30J1-3-MIT)3THII | -5- | MUH, m/z | peakuuu: 1
» N
" j) (Tpudropmermn) mupugun-3- | (3C+) = | yac
F
kapOokcamun 424 [M+H]
+
KXMC
N-nponmi-2-unun-N  -[1-(2- | (ciocob 4):
Bpewms
Yy nUpUMUANH-2-1i-1,2,4- R¢ 0,67
o 4 N peakumu: 2
32 Foc N)\(N. TPUA30JI-3-MI1)3TUJI| -5- | MuH, m/z
N \ N .
{ N2 4aca, Her
SN /// (Tpudropmermn) mupugun-3- | (C+) =
paboThI
kapOokcaMus 402 [M+H]
+
KXMC
3-I{uaHo-N- (cocob 4):
N Bpewms
N (umknonpormerun)-N -[1- | Rt 1,47
o Y peakauu: 1,5
50 FsC NJ\(N‘N (2-mupumuauH-2-un-1,2 4- MHH, m/z
i/ N qaca; Her
4 TPHUA30JI-3-MIT)3THII | S-1(0C+H) =
paboThI
(Tpudropmerin) OGerzamun 442 [M+H]
+
KXMC
N-(uuknonpormerun)- N- | (ciocod 4):
N“/j, [1-(2-mupumuIuH-2-1- Rt 1,72
0 he
51 FoC s \ NJ\(DN 1,2,4-Tpuazon-3-un)stun]- MHH, m/z |-
N
Nx
8 2,6-0uc (tpudpTopmerun) | (BC+) =
nUpUIH-4-KapOoKcaMua 486 [M+H]

+
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KXMC
; N2 (cocob 5):
-umaHo-N-[1-(2-
Y Rt 1,29
o Ny“ NUPUMUINH-2-UJ-1,2 4-
52 " J\(N‘ o) | MHH, m/z |-
N* W N[ TpUa30-3-Ui1)oTHI
Q)L“ - ocH) =
OeH3zaMug
320 [M+H]
+
KXMC
N-Ortun-N-[1-(2- (cocob 4):
) @ NUpUMUIUH-2-Ui-1,2 4- Rt 1,63 | [BotiHoe
53 Fac\Q/‘L)NJ\(z/N TpHUA30J-3-W1)3THi|-3,5- MUH, MmM/Z | KOJUYECTBO
N
L, ouc(tpudTopmeTi) BC+) = |T3P®
OeHzamun 459 [M+H]
+
KXMC
(ciocob 4):
3-Ilnano-N-npon-2-uHUHUII- Bpewms
Y Rt 0,54
o NN N-[1-(2-mupumMuuH-2-1i- peakuuu: 1
>4 NC N, MUH, m/z
\©/U\ 'Y 1,2,4-Tpuaso-3-mi)3Ti| Jac; Her
"< (3C+) =
OeHzamun paboThl
358 [M+H]
+
KXMC
(cocob 4):
3-umaHo-N-metun-N  -[1-(2-
Yy Rt 0,48 | Bpems
o NN | mupumunune-2-un-1,2.4-
55 J\(N\ MUH, m/z | peakuuu: 2,5
NC\©/\‘\ NN | Tpuason-3-mm)aTiu]
(BC+) =|uaca
OeH3zaMu
334 [M+H]
+
KXMC
NI VN1 (cocob 4):
-(Huanomerwn)-N-[ 1-(2-
m Rt 1,60
o ?1/ NMUPUMUINH-2-UJ-1,2 4-
56 FsC NJ\W N MHH, m/z |-
L7 Tpuazon-3-mwn)otui] -3,5-6uc
oC+H) =

(Tpudropmerin) OGeHzamun

470 [M+H]

+
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KXMC
31 N2 (cocod 4):
-llnano-N-[1-(2-
Nl,/jl Rt 1,06 | Bpewms
0 Y NUPUMHINH-2-1T-1,2,4-
57 FsC NJ\(N'N MMH, m/z | peakuuu: 3
NS TpUa30J-3-mui)3aThi|-5-
& (BC+) =] uaca
(Tpudropmermn) Oerzamun
388 [M+H]
+
KXMC
31 " ) (cocob 4): B
-I{uaHo-N-pon-2-uHUHUII- pemst
N“/j Rt 1,24
o E/ N-[1-(2-nmupumMunH-2-1i- peakuuu: 1,5
58 NC N/\\( N MUH, m/z
\\\NJ/ 1,2,4-Tpuazos-3-un)aTui|-5- Jaca; Her
Lo o s O =]
? TpudropmeTIIT) OeH3aMu g paboTbl
426 [M+H]
+
KXMC
(ciocob 4):
Ny 3-umaHo-N->Tun-N-[1-(2-
NN Rt 1,24 | Bpems
e E/ NUpUMUANH-2-11-1,2,4-
59 NC NJ\( N MHUH, mM/z | peakuuu. 3
L N7 TPHA30J1-3-11)9ThI]-5-
(OC+) = | uaca
CFs (TpudropmeTT) OEH3aMHIT
416 [M+H]
+
KXMC
(cocob 4):
7Yy | 3-umano-N-meru-N-[1-(2-
N N Rt 1,04 | Bpewms
Q E/ NMUPUMUIINH-2-UJ- 1,2, 4-
60 NC N)\( N MUH, M/Z | peaKlHu: 3
b N2 | Tpuazon-3-un)sTun]-5-
(BC+) =|uaca
CFs (Tpudropmerin) OGerzamu
402 [M+H]

+

HPUMEP 33




N—N CF,

F3

N-(Ifuxaonponuamerut)-N-[1-(1-nupumMuanH-2-uarerpason-S-uia)dtual-3,5-
ouc(Tpudropmerns)deHzaMmug

Jlo6asnsinu 3,5-6uc(Tpudropmerin)oensoitnyro kucnory (43 mr) u T3P® (>50 % macc.
B EtOAc, 130 mxm) x pactBopy N-(umkmnonporunmernn)-1-(1-mupuMuanH-2-uiarerpason-S-
wi)stanamuna (30 mr) u JJUIIDA (73 mxn) B EtOAc (1,5 i) u nepemernuBaiv mpu KOMHATHON
TeMreparype B TedeHue 2,5 vacos. Paspenmsnu mexny somoil u EtOAc, crioum pasgensanu u
MOCJIeIOBATENIHO MPOMbIBaIM opraHudeckyro (asy Bomoi, NaHCOs (Box. Haceinr) u NH4Cl
(Box. nacem.). Cymwmnu opranuueckyro ¢asy Hag MgSOs, ¢unbTpoBanu, ymnapuBaiv Mpu
MOHIKEHHOM JIaBJIEHHMHM M OCTaTOK OUMINAIN C MOMOINBI XpomaTtorpadguu ¢ momyueHuem N-
(umknonponunmMeTin )-N-[ 1-(1-nupuMuanH-2-unreTpason-5-mn)stui|-3,5-
ouc(tpudropmermn)oenzamun (32 mr, 54%). dKXMC (criocob 2): R¢ 1,76 mun, m/z (9C+) = 486
[M+H]+.

Cunres 26

NH
/\mj\g/ 2

2-(Ilpon-2-MHUJIAMHUH) NPONAHAMHU

Hobasmsim K2COs (55 1) u nponaprunmamun (17 mu) B 2- Opommponanamupn (20,2 r) B
aneronutpmie (320 mu) u nepemeummBanu npu 80 °C B TedeHue 3,5 4 M NMpPU KOMHATHOH
TeMIlepaType B TeUEHHE HOYHU. YTapuBajJM MPU MOHMKEHHOM JaBJIEHUH, OCTaTOK pasiessuiu
meskny Bomod u EtOAc, oTmensi ciaou W JOBa)Abl SKcTparupoBaiu BomHyw (asy EtOAc.
Cyummmm o0beTUHEHHbIE OpraHn4YecKrne SKCTpakTel Hax MgSQs, punpTpoBany u ynapusaiu npu
TIOHM)KEHHOM JABJIEHHH C MOoNydeHneM 2-(pon-2-uaunaMuHo)npornanamuna (15,7 r, 93%). 'H
SAMP (400 MI'u, CDCI3) 6 m.a. 1,36 BH, n, J 7,0 T'm), 1,58 (1H, ymr.c), 2,23 (1H, 1, J 2,4 T'y),
3,34 (1H, nn, J 17,1, 2,4 T'n), 3,41 (1H, B, J 7,0 I'm), 3,49 (1H, on, J 17,1, 2,5 T'y), 5,39 (1H,
yur.c), 6,93 (1H, ym.c).

Cunres 27



40

NH
V/\NJH( 2
H oo

2-(IlkJIONpPONUIMEeTHIAMHUHO)IPONAHAMH/

K pacrBopy 2-0pommpomnanamuna (490 mr) B aneronutpuie (8 mu) nobasmsuu KrCOs
(1,45 r) u uuknonponuiMeranaMuH (560 Mki) u nepememmsanu npu 80 °C B TeueHue 1 yaca.
3aTeM OXJakAaid A0 KOMHATHOU TemmepaTypsl, (uastposanu uepes Celite® u mpombisanu
aneToHuTpusioM. Paspensanu ocratok Mmexay Bonodt u EtOAc, pasmensnu ClioM U ABaXIbl
skcTparuposaiiu BonHyw ¢asy EtOAc. O0bennHeHHbIe OpraHUuYeCKhe SKCTPAKThI CYIIMIN Hall
MgSOs, punpTpoBasu M KOHLEHTPHPOBAJIU INPH TOHIKEHHOM JABJIEHWU C IOJNIyYeHHEM 2-
(uukIonponuIMeTHnaMuHo)nponanamuaa (351 mr, 77%). 'H AMP (400 MI'u, CDCl3) § m.a. <
0,06-0,23 (2H, m), 0,44-0,58 (2H, m), 0,83-1,02 (1H, m), 1,36 3H, 1, J 6,9 I'nn), 1,73 (1H, yur.c),
2,42 (1H, nn, J 12,4, 6,9T), 2,55 (1H, nn, J 12,1, 6,6 '), 3,24 (1H, 1, J6,9T'm), 5,39 (1H, yur.c),
7,18 (1H, ym.c).

Cunres 28

NH
Nai TN 2

0
2-(TpuMeTHICHIHIMETHIAMHHO)TPONIAHAMH[

K pactBopy 2-6pomnponanamuna (456 mr) B aneronurpuie (5 m) nobasmsuim KrCOs
(628 mr) u (amuHOMeTHI ) TpUMeTHIICHIIaH (341 Mr) u nepemerrsany pu 80 °C B Teuenue 1 yaca.
3aTeM OXJIaXIAIU A0 KOMHATHOHW TeMIeparypbl, (GUIBTPOBAIH, MPOMBIBATIH ALETOHUTPUIOM U
CYLIMJIM TIOJY4eHHOE TBEPAOE BEINEeCTBO TPU IOHIKEHHOM MaBJIEHHH C TIOJIYYEHUEM 2-
(TpUMeTHICHIUAMETUIAMHIHO)ponanamuna (512 mr, 98%). 'H SIMP (400 MI'u, CDCls) & m.x.

0,05 (9H, ¢), 1,31 (3H, 1, J 6,9 T'y), 3,09 (1H, kB, J 6,9 I'n), 5,63 (1H, ), 7,04 (1H, y1u. ¢).

Cunres 29

NH
\Njﬁ( 2
H

o]

2-(MeTuj1aMHHO)IPONIAHAMHU]
K pacrBopy 2-6pommnponanamuna (1.53 r) B aneronurpuie (30 m) nobasmsimm K2COs
(4,15 ) u merunamuH (ZM B TI'®, 10 M) u nepememnBanu npu 80°C B T€YEHUH HOYH. 3aTeM
OXJIKIAIH O KOMHATHOM Temmeparypbl, npombiaid MeOH u cymmim nony4eHHOe TBepaoe

BEIECTBO IPH TOHIKEHHOM IaBJIEHHH C TMOJydeHHeM 2-(MeTHiIaMHuHO)nponaHamuaa (792 wr,
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77%). 'H SIMP (400 MT'w, IMCO -d6) 6 m.n. 1,08 3H, 1, J 6,9 '), 1,83 (1H, yiu.c) 2,18 (3H, ¢)
2,77 -2,90 (1 H, m) 6,92 (1H, yiu.c). 7,23 (1H, yur.c).

Cunres 30
'ﬁ
N
o O

F3C\©/g

CF3

N-(2-amuHO-1-MeTHII-2-0KC03THI)-N- Tpon-2-uHUI-3,5-0uc (TpudTopmeTnn)deH3aMua

K pacTBopy 2-(npomn-2-uHUIAMUHO)IPOTIAaHAMH A (24,0 r) u 3,5-
ouc(tpudropmernn)oensoiiHoi kuciaotel (58,9 r) B EtOAc (528 mu) nobasmsiu JJUTTDA (73,7
r). Oxnaxnanu 1o 0°C u mobasmsmn T3P® (>50 % macc. B EtOAc, 170 wmur). Harpesanu m1o
KOMHATHON TeMIIepaTyphl U NepeMelInBaii B TeueHne Houn. CMech pa3fessuii Mexay BOAOH U
EtOAc, otnensuin cnow, mpombiBanu opranuueckyro (asy NaHCOs (BomHbIi HacbIIIEHHBINH
pacteop) u NaOH (Box. 1M). Cyumnu opranuueckyio ¢asy Haa NaxSQs, dunsrpoBany,
KOHLIEHTPUPOBAJIU MPU MOHWKEHHOM JaBJI€HUU U OYMIIAIN OCTATOK C IOMOIIBIO PACTUPAHUS C
NeHTaHOM ¢ mnoayyeHuneM N -(2-amuHO-1-MeTHN-2-0KCO3TU)-N-  mpon-2-uHUiI-3,5-
ouc(tpudropmernn)denzamuna (50 r, 72%). dKKXMC (cniocob 7): R 2,17 mun, m/z (3C+) = 367
[M+H]".

Coenunenusi cunte3oB 31-40, mpuBeneHHble B Tabnume 3, MOTYT ObIThb TMOJYYEHBI B

OCHOBHOM TaK, KaK ObUIO OnucaHo B cuHTese 30.

Tabauna 3
Cunre AHAJIUTHYECKH
Crpykrypa Coeaunenue Ipumeyanus
3 € JaHHbIe
Bpewms
I N-(2-amuno-1-MeTHn-2- KXMC: peakmum: 1«
L J\(N H, oKCO3THN)-3-X710p-N-  mpon-2- | (cmocod 2) R¢ | 45 MHH;
N
31 cl 0© WHHIT-S- 1,41 mmH, m/z | ouncrKa C
(TpudTopmeTokcH)OCHIAMU (BC-) 347 |M- | nomoIIBIO
OCF;3
H]- xpomarorpadu
u
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N-(2-Amuno-1-MeTH-2-

KXMC:
(cmocob 3) R

Bpewms
peaxLuu: 4

yaca, OYHCTKA

32 o© OKCO3THI)-3 -[IHaHO-N -12.07 muH, m/z
C  TOMOIUBIO
(mxmonpormme i) 6erzamuy | (C+) 272
xpomarorpadu
CN [M+H] *
u
Bpewms
KXMC:
N-(2-Amunso-1-MeTHn-2- peakuuu: 30
NH (cmocod  2) R
N ? | oxcoarmn)-3-xmop-N - MUH; OYHCTKA C
33 FsC 0O 1,46 muH, m/z
(LMK TOTPOTIIIIME THIT )-S5 - TIOMOIIBIO
BC+H) 349
cl (TpudTopMeTHI)OCH3AMUA xpomatorpadu
[M+H] *
u
I KXMC:
NH. | N-(2-amuno-1-MeTHn-2-
N 2 3 N 5 (cmoco6 4) R¢
FsC 0 OKCOATHII)-3 -XJI0p-/N- omn-2-
34 ’ 0 P P 1,33 mun, m/z | -
WHUT-S -
cl ®C-) 331 [M-
(Tpudropmermn)oeH3AMUT H)-
Bpewms
Y N-(2-amunO-1-MeTHIT-2- KXMC: peakmum: 1 4
NJ\( NP2 | okcoat)-3-x10p-N - | (coco6 2) R |45 MUH;
F5CO 0
35 : ° (LMK TOTIPOIIHIME THIT )-S5 - 1,51 mun, m/z | ouncrka c
cl (TpudTopmeToKCcH)OCHIAMH (BC-) 363 |[M- | momoIIBIO
H] - xpomarorpadu
u
KXMC:
o) N-[(15)-2-amun0-1 -MeTHI-2- Ouucrka c
FsC J\(N H, (cmoco6 4) R
7 " okcoaTun|-N-  mpomn-2-uHui-3- TIOMOIIBIO
36 SN © (pi ) ; 0,54 wmunH, m/z o
U TOPMETHIT) TUPHIAMH-3- xpomarorpadpu
P P P OC+H) 300 P P
KapOoKcaMug u
[M+H] *
N-[(15)-2-amun0-1 -MeTHI-2- KXMC:
0 Ounctka c
FsC - NJ\H/N H, | oxcoaTm]-N- (cmoco6 4) R
o | 5 TTOMOIIBIO
37 N % (LMK TOTIPOTTHIME THIT )-S5 - 0,64 muH, mM/Z
xpomarorpadu
(TpudropmeTrn)mupUaNH-3- QC+H 316
u
KapOokcaMus [M+H] *
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Bpewms
peaxLuu: 3
JHS,
KXMC:
N-(2-Amuno-1-MeTHI-2- OTCYTCTBHC
Y NH (cmoco6 4) R
2
N OKCO3THN)-3-0poM-N - BBIICICHUA C
38 FsC e 1,55 mun, m/z
(LMK TOTIPOTTHIIME THIT )-S5 - TIOMOIIBO
OC-) 391 [M-

Br (Tpudropmernn)beHzaMUL HI - BOJ.; OUYKCTKA C
TTOMOIIBIO
xpomarorpadu
u
Bpewms
peakuuu: B

KXMC: TCUYCHUH HOYH,
\N%(NHZ N-(2-amuno-1-MeTHI-2- (coco6 4) R¢ | xBoitHoe
39 FSC\@OO OKCOATHIT)-N-MeTHI-3,5 - 1,27 wmuH, m/z | KOJIAYCCTBO
L, ouc(rpupropmerun) 6enzamug | (AC-) 341 [M- | T3P®, ouncTka
H]- C  IOMOINBIO
xpomarorpadu
u
Bpewms
| N-(2-Amuno-1-MeTHa-2- KXMC: peaKIyu: B
\s( J\(NH OKCO3THI)-3,5- (cioco6 4) R¢ | TeueHun HOUM;
N 2
40 FSC\@O 0 ouc(tpudropmeTin)-N- 1,97 munH, m/z | ouncTka c
(tpumeTrncumumetwn)oerzam | (9C-) 413 [M- | momoripio
CF3
ua H]- xpomarorpadu
u
Cunres 41

o)
F.C NH
oS
H o
CFs

N -(2-AmMuHo-1-MeTHI-2-0KC0ITHI)-3,5-0uc(TpUdTOpMeTH.T) OeH3aMUA

K pactBopy 2-amuHomponanamuga (661 mr) u 3,5-6uc (Tpudropmerii) OeH30WHON
kucoTsl (387 mr) B IM® (7 mn) nobasmnsimu JUITDA (587 mr). Jlobasnsmu T3P® (>50 % macc.
B EtOAc, 1,79 Mi) u mnepememnBajd TpPU KOMHATHOW TeMIIEpaType B TEUYCHHE HOYM.
KoHuenTpupoBanu npu MOHWKEHHOM JaBJICHUH, pa3aersuiu Mexnay Bogod u EtOAc, otnensm

cion, mpombiBau opranmydeckyro ¢asy NaHCOs (Bomnbii HaceimeHHbId pactBop) u NaCl
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(BomHBIM HaceimeHHbIH pacTtBop). Cyuutn opranudeckyro ¢asy Hax NaSOs, ¢unbsTpoBaiy,
KOHLEHTPUPOBAJIM TMPU TMOHWKEHHOM JaBJICHWU C mnoaydeHueMm N-(2-amuHO-1-meTnn-2-
OKCOdTHI)-3,5-0uc(Tpudropmermn)oensamuna (387 mr, 79 %). KKXMC (criocod 4): Ry 1,27 muH,
m/z (9C-) =327 [M-H] .

Cunres 42

o)
FsC NH
oo J M
H o
CF,

N -[(1S)-2-amuno-1-MeTHI-2-0KCOITHI]-3,5-0uc(TpudpTOopMeTHITI)0eH3aMH

K pactBopy L -ananunamuna (263 mr) u 3,5-6uc(tpudropmeTin)oeH30iMHON KucaoThI (250
mr) B IM®A (4 mn) nobasnsnu JUTTDA (0,5 m). Jlobassamu T3P® (>50% macc. B EtOAc, 1,0
MJI) ¥ TepeMeIINBaIl P KOMHATHOW TeMIepaType B TedeHue Houu. KoHueHTpupoBaiu npu
NOHM)KEHHOM JIaBJIEHUH, pasznessuiu Mexay Bomgoid u EtOAc, ornmensanu ciou, mpoMbIBaId
opranuueckyo ¢azy NaHCOs; (Bognblii HackieHHbIH pacTBop) U NaCl (BOmHBIN HACHIIIEHHBIH
pactBop). Cymmnn opranudeckyro ¢asy Hax MgSO4, GunbTpoBany, KOHIEHTPUPOBAIH INPH
MOHWKEHHOM  JaBjieHud ¢ nonydeHueM  N-[(15)-2-amuHo-1-MeTun-2-okcoatui]-3,5-
ouc(tpudropmermn)oenzamuna (299 mr, 94%). dKXMC (crocob 4): R¢ 1,26 mun, m/z (3C+) =
329 [M+H]+.

Cunres 43

HzN«(ILO/

MeTtua 3-aMHHO-2-MeTHJINPONAHOAT
K pacrBopy 3-aMuHO-2-MeTHIIPOIaHOBON KUCIOTHI (87% uucrotsl, 1,15 r) 8 MeOH (10
wi1) pobasism THoHMIXJIopun (1,41 mil) M mepemelnuBaid MPH KOMHATHOH TeMIieparype B
TE€4YEeHUEe HOYHU. BhImapuBaiy pacTBOPUTENb, MOyYast METUI 3-aMHHO-2-MeTuinpomnanoat (1,13 T,
100%). 'H SIMP (400 MI'u, CDCls) § m.1. 1,35 (3H, a,.J 7,3 T'w), 2,95-3,36 (3H, m), 3,80 (3H, ¢),
8,46 (2H, ymr.c).

Cuures 44



Metua 3-[[3,5-0uc(Tpudropmernn)deH3on|-(HHKIONPONUIMETHI)AMHHO|-2-
MEeTHJINPONAHOAT

K cmecu nuknonponankapookcanpaeruaa (867 mxi) u NaxSOs (13,8 ) B AcOH (10 mui)
n00aBIANM METUJ 3-aMHHO-2-METHII-IPONMOHOBOM Kucnotsl (1,13 r) u mepememuBaioT npu
KOMHaTHOH Temmepatype B Teuerne 20 muH. nodasinsii NaBH(OACc); (6,16 r) u nepeMernnBaroT
B TeueHne 4 dacos. Pasmemsuiu mexny NaHCOs (Bonsblil HaceimmeHHbIH pacTBop) U EtOAc,
nosoawu pH BoxgHo# (hasel 10> 10 ¢ momorursio NaOH (BonH. 2 M), OTAENSIOT CJIOH, TPOMBIBAJIU
oprannueckyro ¢a3zy NaCl (Bognblii HackIeHHbIH pacTBop), cymian Hag NaxSQq, GpunbrpoBanu
U KOHLUEHTPUPOBAJIM TMPU  TOHIKEHHOM  JaBJI€HUM C  T[OJy4eHHMEeM  MeTHn  3-
(UMKJIONPOITMIIMETUIIAMIHO )-2-METHIIIPONIAHOATA. PactBopsinu OCTaTOK U 3,5-
ouc(tpudropmernn)oensoinyio kucnory (3,73 r) B EtOAc (30 mn), mobasnsn T3P® (>50%
macc. B EtOAc, 11,7 mn) u AUTIDA (7,56 min) u nepemeunBanu npu 90°C B TeyeHue 3 4acoB.
Paznensu ciou mexny NaHCO3 (Boasblil HackleHHbIH pactBop) u EtOAc, oTnensiu ciou u
TPWXKABI 3KCTparupoBath BonHyK ¢a3zy EtOAc. BeicymuBanu oObeIUHEHHBIE OPTaHUYECKHE
skcTpakThl Han NaSOs, (UIBTPOBAIH, KOHLEHTPUPOBAIH MPH TOHMKEHHOM JABJICHUU H
OYMINAIA OCTaTOK C TOMOLIbK Xpomartorpapuu ¢ monyueHuem wmetwn  3-[[3,5-
ouc(tpudTopmerin)oeH30m |-(UKIONPOMHIMETHI )aMUHO | -2-MeTwi npornanoata (100 mr, 2%).

KXMC (cnocobd 1): R¢ 2,75 mun, m/z (OC+) = 412 [M+H]+.

Cunres 45

V/\Nﬁ/”\NH?
F3C

o}

CF3

N-(3-AMuHO-2-MeTHI-3-0Kconponu)-/N -(HHKJIONPONHIMeTHI)-3,5-
ouc(Tpudropmerni)deHzamug
K  pactBopy  merwnoBoro  sdupa  3-[[3,5-Ouc(tpudropmerun)  Oenzowmn]-
(uMKIONIPONTMIIMETHI )aMHUHO|-2-MeTunnpormonata (100 mr) B MeOH (2,3 ™) mpu 0°C
nobasnsiimn MgsN; (123 Mr) u nepeMermBaii B TepPMETHYHO 3aKpbIBAEMON POOUPKE B TEUEHHE
1 yaca. Harpesanu o 80 °C u nepemelunainu B TeueHue 4 queil. CMech pas3aessuii Mexxay BOAOH

u CHCls, orpensnm cnou, mpomsiBaim opraHuueckyro ¢azy HCl(Bom. 2 M), Tpmxasl
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skcTparuposaiiu BogHyio ¢azy CHCls, cymunm oObeIHEeHHbIE OPraHUYECKHUe SKCTPAKThI Hall
NazSO4, punerpoBany ¥ KOHUEHTPUPOBAIN IPU MOHIKEHHOM JIaBJICHUU ¢ moiydeHueM N-(3-
aMHHO-2-MeTHII-3-0Kconpornw)-N -(mukionponuiMeTin)-3, 5-ouc(tpudropmermn)oensamun (55

Mr, 57%). KKXMC (criocob 1): Ry 2,42 mun, m/z (3C+) =397 [M+H]+.

Cunres 46

° o

Jors
N,
(6]

[(IR )-2-AMuHO0-1-MeTHII-2-0KC0O3THI] -4-MeTHI0€H30.1CY/Ib(OHAT

K (R)-(+)-nakramuny (48,1 r) B CHxCl2 (1,3 1) mpu O °C noGaBmsuu n-
tonyosncyibponmixaopun (154 r) u AUITSA (113 mu), HarpeBanu 10 KOMHATHOM TeMITepaTyphbl
U MepeMelInBaiy B TeueHue 3 nHeil. KoHneHTprupoBanu npu MOHMKEHHOM JIaBJICHUH, pa3Aessiii
mexkny NaHCOs; (Bomubiii HacwilneHHbI pactBop) u EtOAc, ormensyiv ciou, CyLIMIN
opranuyeckyo dasy Hax MgSO4, GunbTpOBaIH, KOHIEHTPUPOBAIU MPU MOHKEHHOM JIaBJICHUU
u pactBopsuiu octatok B CH>Cly. [lobaBnsiiu neHTaH, GUiIbTpoBad OCaIOK M CHOBA pa3Aessuid
mexxny NaHCOs; (BomHbiii HaceiineHHbI pactBop) u EtOAc, ormensiv ciou, CyLIHIN
opranuueckyo dasy Hax MgSOs, GUIbTpOBaIH, KOHLEHTPUPOBAIU MPH MOHKEHHOM JIaBJICHUN
¢ nonyuenueM [(1R)-2-aMuHO-1-MeTnn-2-0kcooTun|-4-MeTHnoensoncy abdonara (69,7 r, 48%). !
H AMP (400 MT'u, IMCO -45) d m.1. 1,31 (3H, 1,/ 6,9 '), 2,43 (3H, ¢), 4,70 (1H, k8., J 6,9 I'my),
7,29 (1 H, yur.c.), 7,43-7,54 (2H, m), 7,80-7,85 (2H, m).

Cunres 47

NH
/\H/kg/ 2

(25)-2-(Ilpon-2-MHUIAMHHO)TPONIAHAMHU

CmemmBamn mnpomaprunamuH (240 wki), [(/R)-2-amuHo-1-meTmn-2-okcoatui| 4-
metundensoncyibdonat (493 mr) u KoCOs (790 mr) B anerorutpuiie (10 Mi) 1 mepemMennBaiu
npu 30°C B Teuenme 3 nmueil. PumbrpoBamu uepes Celite® M IpOMBIBANH ALETOHUTPUIOM.
KoHuenTpupoBamu Tpu  TMOHMKEHHOM JaBJICHWH W OYMIIATH OCTaTOK C ITOMOLIBIO
xpomarorpaguu ¢ nonydenuem (25 )-2-(mpon-2-uHunamMuHo)nponanamuna (49 wmr, 21%). 'H
SAMP (400 MI'u, CDCl3y é ma. 1,37 3H, n, J 7,3 T'y,), 1,75 (1H, yur.c), 2,24 (1H, T, J 2,6 T'm),
336 (1 H, nn, J 17,2, 2,6 T'), 3,42 (1H, B, J 6,9 I'n), 3,49 (1H, nxn, J 17,2, 2,6 T'm), 5,48 (1H,
yur.c), 6,95 (1H, yur.c).
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Cunres 48
VANJY”“Z
H O

(25 )-2-(HuxkionponuiMeTHIAMHHO )IPONAHAMHU/

CwmemuBany nukionponuiaMeraHaMuH (44 mn), [(/R)-2-amuHO-1-MeTHI-2-0KCO3THI -4~
metundensoncyiabdonat (69,3 r) u K2COs3 (107 r) B aueronutpuine (700 mi) u nepemenInBaiu
npu 30°C B TeueHue 6 4yacoB. 3aTeM OXJIAXKAAIU N0 KOMHATHOW TeMIepaTyphl, (PHIbTPOBAIN
uepes Celite® u mpombiBamM aneTOHUTPHIOM. KOHIIEHTpUpOBam QUIBTPAT MPH MOHMKEHHOM
JaBIEHUM W OYHWINAIM OCTaTOK C IIOMOINBI0 Xpomartorpaduu ¢ mnoiydeHuem (25)-2-
(uMKIONpONUMIMeTHNaMUHO )ponanamuaa (29,7 T, 81%). 'H SIMP (400 MI'y, CDCl3 ) § m.a. <
0,09-0,18 (2H, m), 0,44-0,57 (2H, m), 0,87-0,98 (1H, m), 1,35 3H, 1, J 6,9 I'ny), 1,60 (1H, yur.c),
2,40 (1H, nn, J 12,1, 7,3 T'w), 2,54 (1H, on, J 12,1, 6,6 '), 3,21 (1H, k8B, J 6,9 I'n), 5,31 (1H,
yur.c), 7,14 (1H, ym.c).

Cunres 49

\NJ}(NHQ
H

o)
(25 )-2-(MeTHIaMHHO)IPONIAHAMH/Y

CwmemuBamn metunamu (2 M B TT'®, 1,0 mn), [(/R)-2-amuHo- | -MeTrn-2-okcoaTu| 4-
metundensoncyiabdonat (243 mr) u K2COs (419 mr) B aueronutpuiie (1 M) U mepemMeninBaiu
TpY KOMHATHOW TemrepaType B TedeHue 3 aneil. ®unbrposanu uepes Celite® u mpombisamm
anetoHUTpmiIoM. KoHLIeHTpUpoBaiu GUIIbTpaT NP MOHKEHHOM JIaBJICHUHU C MosTydeHueM (2.5)-
2-(MeTunamuHo)nponanamuna (50% macc., 46 mr, 22%). 'H AMP (400 MI'u, IMCO- ds) & m.x.
1,09 3H, 1, J 6,94 I'n), 1,84 (1H, ym.c), 2,19 3H, ¢), 2,86 (1H, k8., J 6,81 I'n), 6,94 (1H, ym.c),
7,25 (1H, ym.c).

Cunres S0
't
o
(6]
6]

F3C\©/g

CF3

N-[(1S)-2-Amuno-1-meTna-2-okcodTui|-N-npon-2-unuji-3,5-o6uc(rpudropmernii)oeH3aMua
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Jo6asmsmu T3P® (>50% macc. 8 EtOAc, 350 mkin) u 3,5-6uc (TpudTopMeTHT)OeH30HHYI0
kucnory (120 mr) k pacreopy JAUIIDA (200 mxi) u (25)-2-(pon-2-UHUIAMUHO)IPOTTIaHAMHUIA
(49 mr) B EtOAc (1,0 M) 1 mepeMenMBagy NPy KOMHATHOH TEMIIEpaType B TEUEHHE HOYH.
Paznensu cion mexxny Bomou u EtOAc, pasnmernsuid Ciou, MPOMBIBAJIA OPTaHHYECKYIO (azy
Bogoi, NH4Cl (Bonnblii HaceiuenHblii pactBop) 1 NaOH (Boa. 1 M). Cymmin opraHu4ecKyro
¢dasy Han MgSQO4, PunbTpoBaiy, KOHUEHTPHPOBAIN MPU MOHMKEHHOM JIaBJIEHUU W OUYWIIAJIN
OCTaTOK C OMOIIBI0 xpomarorpaduu ¢ nonyuenuem N-[(15)-2-amuHo- 1-MeTun-2-okcostun|-N-
npon-2-unui-3,5-6uc(rtpupropmernn)oensamun (58 mr, 38%). dKXMC: (criocob 4) Rt 1,48 muH,
m/z (3C-) 365 [M-H] ~.

Cunres 51

S
o [¢]

FsC ; /k

CF3

N-[(15)-2-amuno-1-MeTHI-2-0KCOITHI |- N-(UUKIONponuIMeTH)-3,5-
ouc(rpudgropmernn)deHzamMug

Jo6asmsm T3P® (>50% macc. B EtOAc, 185 mn) u 3,5-6uc (TpudropMeriin)oeH30iHy 0
KHUCJIOTY (64,3 r) K pacTBopy JUTIDA (109 MUT) u (25)-2-
(uuknonponuiMeTmiamuso ))ponaHamuna (29,5 r) 8 EtOAc ( 590 min) u nmepememnBanu npu
KOMHATHOW TeMmepaTrype B TeueHue Houu. Pasznensm cion mexay Bopoi u EtOAc, pasnemsiiu
CJIOH, TIpOMBIBAIH opraHnyeckyro (asy Bonoit, NH4Cl(BogHbIi HacklneHHbIN pacTBop) 1 NaOH
(Box. 1 M). Cymmnu opranudeckyroo ¢asy Han MgSOy, GunbTpoBaiy, KOHIECHTPUPOBAIHN TPU
NOHW)KEHHOM JIaBJICHUU W OYHINAJIHM OCTATOK C MOMOINBI0 XpoMarorpaduu ¢ mojydeHuem N -
[(15)-2-amuHO- 1 -MeTHII-2-0KCOITHII | -N-(LIUKJIOTPOTTUIIMETHI )-3, 5-
ouc(tpudropmermn)oenzamun (49,1 mr, 62%). KKXMC: (criocob 4) R¢ 1,61 mun, m/z (3C+) 383
[M+H]+.

Coenunenne u3 Cunresa 52, mpencrasiieHHOe B TaOnuue 4, MOXKET ObITh MOJYYEHO I10
CYILECTBY TakK, KaK OMUCAHO B cuHTe3€e S1.

Ta6auua 4

AHa/THTHYECKHE
Cunres | Ctpykrypa Coeaunenue Hpumeuanus
JAaHHbIE
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52

N -[(15)-2-Amuno-1-MeTHA-2-
okcoaThi|-N-meTun-3,5-

ouc(tpudropmerun)oeH3aMu

KXMC: (crocod
4) Ry 1,28 wmum,
m/z (OC-) 341
[M-HJ -

1 3KB.
KapOOHOBOH

KuciaoTel u 1.5
3KB. T3P®;
OYHCTKA c

THOMOIIBIO

xpomarorpapuu

N-[(15)-2-amuHo-1-MeTHI-2-0KCOITHII]-3,5-0uc (TpudTOpMETHI)0eH3aMH

Cunres 53

HNJ}(NHZ

FsC o)
s o)

CF3

Jlo6ansiu 3, 5-6uc(tpudropmernn)oensoiinyro kucnory (900 mr) u T3P (>50% macc. B

EtOAc, 4,2 mn) x cmecu L -amanuHamuna (1,25 r) u JUIIDA (1,9 mu) B IM®PA (15 mn).

ITepemewmnBanu B Teuenue Houu. Cmech paspensiu Mexay Bomoil u EtOAc, ormensnu ciow,

npombiBasin opranndeckyro pasy NaHCOs (BonHbiii HackiueHHbli pactBop) u NaCl (BogHbIi

HACBILIEHHBI  PACTBOD).

Cywunu  opranudeckyrwo  (dasy

Han MgSOs,

¢dunbTpoBaNH,

KOHIIEHTPUPOBAJIN TIPU TMOHMKEHHOM naBiieHuu ¢ mnojydeHuem N-[(1S5)-2-amuno-1-meTnn-2-
okcoaTui|-3,5-0uc(rpudropmermn)oensamuna (1,05 r, 92%). dKKXMC: (crocod 4) R¢ 1,27 muH,
m/z (OC+) 329 [M+H]+.

Coenunenue u3 Cunresa 54, mpencraBlieHHOE B TaOnHLE 5, MOXKET ObITh MOJYYEHO IO

CYILECTBY TakK, KaK OMMUCAHO B CUHTE3€ S3.

Tabauna S
AHaJIUTHYECKHE
Cunres | Ctpykrypa Coeaunenue Ipumeuanus
JaHHbIE
HNJ\(NW N -[(15)-2-amuno-1- | XKXMC: (cnocod 4) R, 3 o L
54 NC 0 METHI-2-0KCOITHA]-3- 0,39 mun, m/z (3C+) 218
° aJlaHUHAMUIA

LIMAHOOEH3aMH

[M+H]

HPUMEP 34
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3-Iuano-N-(uukaonponuiamerua)- N -[1-[S-meTna-2-(2-nupuaunn)-1,2,4-tpuaszon-3-ui|
3T GeH3aMua

Hobasnsnu N, N -numerunaneramMmusa numeruianerans (88 Mki) k pacrsopy N-(2-amMuHO-
1-meTun-2-okcoatin)-3-mmano-N-(nuknonponunmerwn)oenzamuna (108 mr) B CH>Cl, (3,0 M) u
nepeMeIIuBaIN PU KUITYEHUN ¢ OOPaTHBIM XOJIOIUIBHUKOM B TeueHHe | daca. Oxnaxaanu 10
KOMHATHOW TeMIIepaTypbl, KOHLIEHTPUPOBAJIH MPH MOHIKEHHOM JIaBJICHUH, PACTBOPSUIN OCTATOK
B 1,4-nuokcane/AcOH (1 mu /1 mi), nobasisiiu 2-runpasuHONUPUANH (87 Mr) U epeMeInnBaIn
npu 90°C B Teuenue 2 yacoB. Oxyakaaiy 10 KOMHATHON TEMIIEpaTypbl, KOHLIEHTPUPOBAIH IIPU
MOHMKEHHOM JIaBJIEHUH, pasfensiu ocrtaTok Mexay Bomoit u EtOAc. Pazpensnmu cnom,
npombiBaiu oprannueckyro ¢azy NaHCO;3 (BogHbBII HACBIIIEHHBIH PacTBOpP). DKCTPArupoBaIH
oObenuHeHHble BomHble (asbl mBakabl EtOAc, mpombiBanyu OOBbeAMHEHHBIE OPraHUYECKUE
skctpaktbl NaCl (BomHBIM HAChIIEHHBIA pacTBOp), cymmian Hag MgSQOs4, ¢unbTpoBay,
KOHLIEHTPHPOBAJIY PU MOHIKEHHOM JJaBJICHUH U OYHIIAIN OCTATOK C MOMOIIBIO XpoMaTorpapuu
¢ nmony4yenueM 3-nmaHo-N-(uuknonporunmeTn)-N-[1-[5-merun-2-(2-nmupunun)-1,2,4-tpuasos-

3-mn|srun]oensamuna (104 mr, 68%). JKXMC (cnocob 3): R¢ 2,66 mun, m/z (QC+) =387 [M+H]+.

Coenunenue npumepa 61, npuseneHHoe B TaOIHLIE 6, MOJKET OBITH MOJYYEHO IO CYIIECTBY
TakK, Kak OMKUCAHO B rpumepe 34.

Taoauna 6.

IIpume Anaautuueckn | Ilpumevann
Crpykrypa Coennnenue
p € JaHHbIe |

N -(ITuk 0P OTTUITMETHIT )-

I | N-[1-(5-meTnn-2-
Y N KXMC: (criocol | 2-1 cragwys:
0

NUPUMHUANH-2-1i-1,2,4-
FaC 4) R¢ 1,80 muH, | Bpems
61 TpHUa30I-3-ui)3Tri|-3,5-
m/z (OC+) 499 | peakium: 16

CFs ouc
[M+H] * gy, T=50°C
(Tpudropmernn)oeHzamu

A
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IIPUMEP 35
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I
3N
v
‘N
/

JY.
F2C ; ’Ko N—Z

N-TIponua-2-unni-N-[1-(2-nupumuann-2-ua-1,2,4-rpuason-3-ua)3tual-3,5-ouc
(TpudTopmerni)oeHzamua

Hobapnsmu N, N-mumerunamuz auMerwnaneransb (2,8 mi) k pactsopy N-(2-amuHo-1-
METUJI-2-0KCO3THN)-N-1ipon-2-uHui-3,5-0uc(rpudropmermnn)oensamuna (5,00 r) 8 CH2Cl2 (70
MJI) U TEpeMEIINBAIN TNPU KUIMSYEHUH € OOpAaTHBIM XOJIOJWJIBHUKOM B TEUEHHE 2 YacoB.
Oxnaxxpanu 10 KOMHATHOM TeMIlepaTyphl, KOHLEHTPUPOBAIHM IMPU IOHMKEHHOM JaBJIEHHH,
pactBopsuin octatok B 1,4-nuokcane/AcOH (80 mu/8 mut), moOaBisiiu 2-ruapa3svuHONUPUMUIIH
(2,48 r) u nepemewmuBanu npu 50 °C B TeueHne Houn. OXJaxKIanu 10 KOMHATHON TeMITEPATYPBI,
KOHLIEHTPUPOBAJIU MPU NMOHUKEHHOM JaBlieHUH, pasfensin ocratok mexay NaHCOs (Bogubiit
HachleHHbI pactBop) U EtOAc. Pasmensiiu ciou, TpUXKAbI SKCTParupoBaid BOAHYIO (aszy
EtOAc, cymuam oObeanHEHHbIE OpraHuveckne OKCTpakThl Ham MgSQs, ¢unbTpoBany,
KOHLIEHTPUPOBAJIH ITPH TIOHI>KEHHOM JaBJIEHUH ¥ OYHIIAIA OCTATOK C TIOMOIIBIO XpoMaTorpaduu
¢ monyueHuem N- npon-2-uHun-N -[1-( 2-mupumuaus-2-un-1,2,4-tpuazon-3-wn)tmia] -3,5-
ouc(tpudropmerun)denzamun (2,97 r, 46%). KXMC (cnocob 2): R¢ 1,52 mun, m/z (QC+) = 469
[M+H]+. Xwupansaas BOXX: komonka Chiralpak AD-H (250 x 4,6 mwm), renrtan/u3o-PrOH
/muaTrnamus 95: 5: 0,1, ckopocth motoka 1 mu/muH, K.T., A 240 aM, R¢ 13,8 u 16,6 muH.

Coenunenne npumepa 36, npencraBjieHHOe B Tadmuie 7, MOKET OBITh MOJNYYEHO B

OCHOBHOM TaK, KaK ONHUCAHO B pumepe 35.

Tabauna 7.
AHanuTHYeCKHe
Ipumep | CTpykTypa Coeaunenne IIpumeyanus
AAHHbIE
3-Xnop-N-npon-2-uHun-N-
N KXMC: (cmocob | 2-1  cranus:
|[ " | [1-(2-nupumuaun-2-un-
WA, 2) R¢ 1,49 wmun, | Bpems
36 S NS 1,2,4-Tpuazon-3-un)stun]-
© m/z (OC+) 451 | peakuuu: 1 1;
5-(TpudropmeToKch)
OCFs [M+H] " T=90°C
OeH3zaMug

HPUMEP 37
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| /N
o N/

FsCO\@

cl
3-Xnop-N-(uukaonponuametrui)-N  -[1-(2-nupumuans-2-ua-1,2,4-Tpua3on-3-ua)3Tuil-5S-
(TpudTopmeTokcH)deH3aMHA

Hobapnsmu N, N -numernnamun auMerunanerans (60 mxi) k pacrBopy N-(2-amuHo-1-
METHJI-2-0KCO3THI)-3-XJI0p-N-(uuknonponuiMeTin )-S-(tpupropmerokcn)oensamuy (106 mr) B
CH:Cl; (5 M) 1 nepemMenIuBaIy NPU KUTITIEHUN ¢ OOPaTHBIM XOJIOAMIIBHIKOM B TeueHue | gaca.
Oxnaxxganu 1O KOMHATHOH TeMIepaTyphl, KOHLEHTPHUPOBAJIU MNPU TOHMKEHHOM JaBJIEHUH,

pactBopsiii  octatok B 1,4-muokcane/AcOH (1,5 wmn /1,5 w™n), pobGaemsm — 2-

rugpasuHonupuMuIuH (48 mr) u nepemewmuanu npu 90°C B Teuenue 1 vyacos. Oxnaxkaanu 10
KOMHATHOH TeMIeparyphbl, yIapuBaId MPH MOHMKEHHOM JIaBJIEHHH, OCTATOK Pa3AeNsiiid MEXKIy
NaHCOs (Bognsiit pactBop) u CH2Cly. Paznensnu ciiou, TpHoKAbI 3KCTParupoBaid BOAHYIO (aszy
CHxCly, cymmnm oObennHeHHble OpraHudeckue 3KcTpakTbl Hajgy NaxSQs, ¢umpTpoBany,
KOHLIEHTPHPOBAJIY IPU NOHIKEHHOM JJABJICHUH U OYHIIAIN OCTATOK C MOMOIIBIO XpoMaTorpapuu
¢ mnojydeHueMm 3-xJjopo-N-(uuknonponuimern )-N-[ 1-(2-nupumuaun-2-un-1,2,4-Tpuaszon-3-
wi)atuin|-3,5-6uc(rpudropmermn)oensamun (101 r, 59%). IKXMC (crocob 2): R¢ 1,64 mMuH, m/z
(DC+) = 467 [M+H]+.

Coenunennst mpumepoB 38-45 u 62-69, npexncraBieHHble B Ta0nuue 8, MOTYT OBbITh
MOJIYY€HBI, N0 CYLIECTBY, KaK ONMKUCAHO B IpumMepe 37.

Taoauua 8

IIpume Ananurnyeckn | [Ipumeuann
Crpykrypa Coeaunenue
p € JaHHbIE s

N KXMC:
N"/\ 3-Llmano-N - Bpemsa
Y N (coco6 2) R
NJ\(N, (mmkmonpormmmetwit)-N [ 1-(2- peaKIum:
38 N 1,11 wmmH, m/z
0 MpUMHAIAH-2-wi-1,2 4- HOUb, T =
BC+H) 374
TPHUA30J1-3-11) 3T |OCH3aMHU 80°C

CN [M+H] *
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N-(Uuxnonpormuamerwa)-N - 1-

[2-(5-meToxcunmupuMu TUH-2-

KXMC:
(cmoco6 2) R

39 un)-1,2 4-rpuaszon-3-wi|armi|- 1,71 mun, m/z | -
3,5- OC+H) 515
ouc(tpudropmeTrT)OCHIAMI T [M+H] *
3-Xnop-N - | XKXMC:
(uukmonpormmametwa)-N [ 1-(2- | (cmocod  2) Ry
40 - Y, mupuMuauH-2-un-1,2.4- 1,59 wmuH, m/z | -
s o)
\Q/g TPHUA30-3-H1)3TH|-5 - BOC+H) 451
(TpudTopmeTHI)OCH3AMUA [M+H] *
3-Xop-N- 2 N -1 HAME
-Xmnop-N- mpon-2-uaua-N -[1-
(cmoco6 2) R¢
(2-mupumugun-2-un-1,2,4-
41 o 1,45 mun, m/z | -
: o TpUazon-3-ui)3tui|-5-
(rprh % OC+H) 435
TpudTOpMETHIT)OCHIAMHT
[M+H] *
N VN 2 KXMC: B
-(Huxnonpormmamerun)-N -[2- pems
(cmoco6 1) R¢
0 [2-(2-upuann)-1,2.4-tpuason- . ) peaKmuu:
72 muH, m/z
3-u| nporun|-3,5- HOUYb,
Suc(mpu) % OCH 498 20°C
uc(TpudTOPMETHIT)OCH3AMHU ]
P P [M+H] *
N-TTpon-2-uaun-N  -[(15)-1-(2- | KXMC:
MIpUMUAHH-2-1n-1,2 4~ (cmoco6 4) R | Bpemsa
43 TPUA30J-3-H1)3TH| -5 - 0,67 MuH, m/z | peakuuu:
(TpudTopMeTHIT)IHPHIUH-3- OC+H 402 | sHOUB
KapOOKCaMU [M+H] *
KXMC:
N-(Uuknonpormmamerwn)-N = -
(coco6 4) R; | Bpems
FaC ) [(1LS)-1-]2-(2-upunmn)-1,2,4-
44 N—Z 2,05 MuH, m/z | peakuuu:
Tpuazon-3-wi|atui|-3,5-
Suc(rpud % OCH 484 | HOUB
uc(TpudTOpMETII)OCH3AMU
P P [M+H] *
N-(Huknonpormmamerun)-N - | XKKXMC:
[(1S)-1-(2-nupumuaus-2-um- (cmoco6 4) R; | Bpems
45 1,2 4-tpuazon-3-wi)3tun|-3- 0,93 muH, m/z | peakuuu:
(Tpudropmerun)  mupumus-3- | (3CH) 418 | mHOUB
KapOoKcaMua [M+H] *
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3-bpom-N -

(umkmonpormameti)-N-[ 1-(2-

KXMC:
(cmoco6 4) R

2-a cragus: T

62 FG A 4 nupuMugnuH-2-mi-1,2 4- 1,74 wmuH, m/z 5000
TPHA30JI-3-H1)3TH -5 - BC+H) 495
” (TpudropmeTrn)oeHIAMUT [M+H] *
KXMC: Bpems
my y
o NYN N-[1-2-ITupumugus-2-wm1- (cmoco6 4) R; | peakuun 2-i
63 FaC ”)\WLN 1,2.4-rpuazon-3-wi)atuia|-3,5- 1,53 wmuH, m/z | craguu:
N
ouc(tpudropmeTi)oeHIAMU BCH 431 | moup, T = 50
CF3
[M+H] * °C
F N-(Huxmonpormnvernn)-N - - | KXMC: Bpems
N‘ijN [(LS)-1-[2-(5-pTopmupumuaun- | (cocod 4) R; | peakuun 2-i
64 FoG i \ J\(N\N 2-un)-1,2,4-rpuaszon-3- 1,93 mun, m/z | ctaguu:
3 \
Qj; N anloan]-3,5- (3C+) 503 | mous, T = 50
o ouc(tpudropmerun)bemavus | [M+H] °C
KXMC: Bpemsa
Yy | N-Metun-N -[1-(2-mapuvunis-
N__N (coco6 4) R | peakuum 2-it
e 7( 2-un-1,2,4-tpuazon-3-wn)aTui| -
65 ac\[;j)LN N 1,49 muu, m/z | ctaguu:
| N 3,5-
I Suc(mpu) % BC+H) 445 | voun, T = 50
Fs HUC(TpUPTOPMETUI)OCHIAMU
[M+H] * °C
KXMC: Bpema
Y .
N?N N-[(15)-1-Q2-[Tupumugun-2-un- | (cocod 4) R | peakumu 2-i
(0]
66 FaCQ)‘\HJ\WbN 1,2.4-rpuazon-3-wn)arui|-3,5- 1,53 mumH, m/z | ctaguu:
N
L ouc (tpudpropmerrn)oeuzamun | (QCH) 431 | moup, T = 50
[M+H] * °C
N-[1-2-ITupumuaus-2-w1- KXMC: Bpema
. N N‘N\(,N\) 1,2.4-tpuazon-3-wn)atui|-3,5- (coco6 4) R, | peakuuu 2-i
67 e Nk]/\ s ouc (Tpudropmernn)-N- | 2,19 muH, m/z | ctaguu:
CFs i~ (tpumermwacumunvetun)oerzam | (QCH) 517 | vous, T = 50
i [M+H] °C
F KXMC: Bpemsa
h 3-Iuaso-N-[(1.5)-1-[2-(5- (croco6 4) Ry | peakumm 2-it
68 i " J\(E/N ¢dTopriupumuauH-2-un)-1,2 4- 0,57 muH, m/z | cragum:
\
dH NI TPHUA301-3-w1 | 3T |OCH3aMu 1 BC+H) 338 | moup, T = 50
o [M+H] * °C
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F KXMC: Bpems
n)\ N-[(1S)-1-[2-(5-

(cmoco6 4) R, | peakuun 2-i
0 N | dropmupumuaus-2-un)-1,2.4-
NJ\(

69 Fo N, 1,67 muH, m/z | craguu:
3 N
Ho Nt TPUA30JI-3-H | 3ThI | -3,5-
Suc(pud % BC+H) 449 | voup, T = 50
uc(TpUGTOPME T )OS H3AMH
CF3 QY P [M+H] * oC
IIPUMEP 46

Y

N N
0 Y
N
FsC NJ\( ‘N
/ N
Y 4
CF,

N-TIpon-2-uani-N-|(15)-1-(2-nupumuaus-2-ui-1,2,4-rpuazon-3-ua)Tuil-3,5-
ouc(rpudgropmernn)deHzamMug

Jobasmsmu N, N -quvernnamua numetunanetans (32 M) k pactopy N -[(1S)-2-amuHo-
1-merun-2-okcoatun|-N-npon-2-uaui-3,5-ouc(rpudropmermn)densamun (58 mr) B8 CH2Cl (0,7
MJI) U TePEMEIINBAIM INpPU KHUITYEHUH C OOpaTHBIM XOJOAMJIBHUKOM B TedeHue | daca.
Oxnaxxpanyu A0 KOMHATHOM TeMIlepaTypbl, KOHLIEHTPUPOBAJIM IPU IOHUKEHHOM JaBJICHUU,
pactBopsuiu  octatok B 1,4-muokcane/AcOH (0.7 wmn /0,7 wm), pobaBiusm —2-
ruapasuHonupuMuanH (23 mr) u nepememuBanu npu S0°C B Teyenune HOuM. OXJIaKnaav A0
KOMHATHOU TEMIIEPaTyphbl, KOHLEHTPUPOBAJIU TPHU MOHMKEHHOM JIAaBJICHUH, Pa3AeJsuId OCTaTOK
mexxny NaHCOs (Bognblii HaceimeHHbI pactBop) u EtOAc. Paspensnm ciow, cyumim
opranuyeckyr ¢asy Hag MgSO4, GUIbTpOBaU, KOHIIEHTPUPOBAJIH NP MOHUKEHHOM JTaBJIEHUU
U OYHINAIH OCTATOK C MOMOINBIO XpoMarorpaduu ¢ noiaydeHuem N-npomn-2-unamn-N-[(1S )-1-(2-
nupuMuauH-2 -ui-1,2,4-tpuazon-3-mn)atuin|-3,5-6uc(tpudropmermn)denzamuna (38 mr, 58%).
KXMC: (cniocob 4) Ry 1,59 mun, m/z (ES) 469 [M+H]". Xupansuas BOXX: kononka Chiralpak
AD-H (250 x 4,6 mm), renran/u30-PrOH/nuatunamus 95: 5: 0,1, ckopocTb moToka 1 Mit/MuH, K.T.,

A 240 um, R¢ 14,1 muH, ee >99%.

IIPUMEP 47
N= N

N />
N%/N S

3-Huano-N -(uukjaonponuamerut)-N -[1-[2-(2-nupuann)-1,2,4-Tpuaszon-3-

Wi |3TIi|0eH30JKapooTHOAMHU
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(1) 3-Lmano-N-(mknonpormametni)-N-[ 1-[ 2-(2-mupunnin)-1,2,4-Tpuazon-3-wn |3t | Ger3amu

Hobasnsinn 3-unaHoOeH30HHY0 KHCIoTY (81 Mr) k pacTtBopy N-(LukionponuameTn)-1-
[2-(2-mupunmn)-1,2,4-rpuazon-3-uinlsranamuna (60 mr) u JIUIIDA (287 mxi) B EtOAc (6 M) u
TepeMenBaIi CMeCh MPU KOMHATHOI Temmeparype B Tedenue 10 mun. Jlobasmsnu T3P® (>50%
macc. B EtOAc, 534 wMki) u mepeMelnnBaid NP KOMHATHOH TeMIlepaType B TE€YEHHE HOYM.
Paspenanu cmecy mexay Boxod u EtOAc, oThensinu ciou M MOCIEN0BATENbHO IMPOMBIBAIH
opranmueckyro (asy omoir, NaHCO;3 (Boa. macemu.) u NH4Cl (Box. nHacekim.). Cymuan Hax
MgSOq4, ¢punpTpoBaIH, KOHLUEHTPUPOBAIN NMPU MOHMKEHHOM AABIEHHH M OYHINAIU OCTATOK C
MOMOIIBI0 Xpomarorpaduu ¢ monydeHueMm 3-imaHo- N ~(umksiaonporuamerun)-N-[1-[2-(2-
nupuani)-1,2,4-rpuasona-3-mn|arun|oensamuna (160 mr, 85%). KXMC (cniocob 1): R¢ 2,32 musH,
m/z (3C+) =373 [M+H]+.
(11) 3-Huano-N-(uuknonporuametin)-N-[ 1-[2-(2-mupuann)-1,2,4-Tpuazon-3-
Wi |3Tr1 |OeH30IKapOOTHOAMUT

JoGasnsinu pearent Jlaseccona (191 mr) k pactBopy 3-nuaHo-N-(LUKIONPONUIMETHI)-
N-[1-[2-(2-upunni)-1,2,4-tpuazon-3-un|stun]oensamuna (160 mr) B Ttomyone (10 mu) wu
HepeMeIINBAIN [IPU KUIITYEHUH ¢ OOPAaTHBIM XOJIOJMIIBHUKOM B TedeHHe HouM. OXJakaaiu 10
KOMHATHOMN TeMIepaTypbl, KOHLEHTPUPOBAJIU ITPU MOHUKEHHOM AABJICHUH U OUUIIATIH OCTATOK C
NOMOIIBIO  XpoMarorpaguu M pacTHpPaHUsl C MEHTAaHOM C TOJyYeHHeM 3-IIHaHO-N-
(umknonponunmeTin )-N-[ 1-[2-(2-nupunun)-1,2,4-rpuazon-3-un st |6enskapoborrnoamuna (145

mr, 87%). KKXMC (criocob 1): R¢ 2,58 mun, m/z (3C+) =389 [M+H]+.

IIPUMEP 70
N
—N
Car
N | /‘N

s N/

FSC\@

CF3

N -(Huxnonponuamerun)-N -[(1S8 )-1-(2-nupumuaun-2-ui-1,2,4-Trpua3on-3-uia)3tuil-3,5-
ouc (TpudropmeTnii)oeH30IKAPOOTHOAMHUT
Hobasnsuu pearent JlaBeccona (92 mr) k pactBopy N-(muknonpormamernn)-N -[(15)-1-
(2-mupumuuH-2-ui-1,2,4-rpuazon-3-un)stuin|-3,5-ouc(tpudropmermn)denzamuna (100 mr) B
Tosyosie (5 MJT) U MepeMELIMBAITN NP KUIITYEHUH ¢ OOPAaTHBIM XOJIONUIIBHUKOM B TEUEHHE HOYH.
Oxnaxxmany 10 KOMHATHOW TeMIepaTypbl, KOHLEHTPUPOBAIN MPU MOHWKEHHOM JABICHUU U
OYMINAINA OCTATOK C MOMOIIBI0 XpOMaTorpaduu U PacTUPAHUS C MEHTAHOM C MOJy4deHHeM N-

(mmxnonpormnmetin)-N-[(15)-1-(2-mupumunun-2-ni-1,2,4-rpuazon-3-un)stun|-3,5-0uc
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(Tpudropmermn)denzonkapdbornoamuna (61 mr, 59%). XKXMC (cnocob 4): Rt 2,19 mun, m/z
(C+) = 501 [M+H]+.

HPUMEP 71

™

N
N
S 0 %N
H,N NL(NN
I Ny

3-Kap6amotuonia-N-merui-N-[1-(2-nupumuann-2-ua-1,2,4-rpua3on-3-ua)dtualoeszamun

Hobasmsun tpusTiiiamud (0,1 mut) u cynbdun ammonus (Box. 40-48% macc., 126 mr) k
pacTBoOpy 3-mano-N-metun-N-[ 1-(2-nupumunun-2-un-1,2 4-rpuazon-3-un)3tui|oeH3amuga
(224 mr) B nupunuHe (2 mi) u nepemermuBanu npu 50°C B teyenue 1 waca. Oxnaxnanu 1o
KOMHATHOW TeMIepartypsl, pa3aessiin cmech Mexny Bogor u CHaCly, pa3aensiiu ciion U CyLm
opranunveckyro ¢asy Hax MgSQs, GUIbTPOBATH, KOHLIEHTPUPOBAIU MPU TIOHUKEHHOM JaBJICHUU
Y OYMILNAJIN OCTATOK C MOMOIIBIO XpomaTtorpaduu ¢ nonydenuem 3-kapbamoruoni-N-merun-N-
[1-(2-mupumunus-2-mn-1,2, 4-tpuason-3-un)stui|oenzamuna (62 mr, 24%). JKXMC (cniocob 4):
R¢ 0,41 mun, m/z (3C+) =368 [M+H]+.

Coenunenne mpumepa 72, MpencTaBieHHOe B Tabnuue 9, MOXeT OBbITh MOJYYEHO B
OCHOBHOM TaK, KaK ONMUCaHO B npumepe 71.

Taoauua 9

IIpume Anamutnvecku | Ilpumeuann
CrpykTypa Coenunenue
p e JaHHbIe |

3-Kapbamoruoun-N -

metun-N-[ 1-(2-

N
N
i 7 P (cmoco6 4) Ry
HZNJ\Q)LN N | mupuMuaME-2-1n-1,2,4-
I N
CFs

KXMC:

72 0,81 mMuH, m/z | -
TPHUA30I-3-UI)3THI | -5-
- ; (OCH) 436
TpUPTOPMETII)OeH3aM
[M+H]
14011
Cunres 55

o)
FsC H
3 N/k'(o
H o

CF3
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2 -[[3,5-0nc(TpudTopmeTni)0eH30MJI |AMHHO |IPONAHOBASI KHCJIOTA

Hobapnsmu DL-anmannH (918 mr) x pacrBopy NaOH (1,74 r) B Bome (6,0 mm) u
anerorutpmie (2,0 mu). Oxnaxpamn cvece 1o 0°C, m nmoGammsuu 3,5-Ouc(tpudTopmerin)
oemsomwmxyiopua (2,0 mu) u nepememmBaroT npu 0 °C B Teuenue 30 muH. Harpesanmm no
KOMHATHOH TeMIepaTypbl W IepeMeluBaiu B TedeHue 2 4acoB. KoHueHTpuposamu npu
noHmwkeHHoM pasienuu, podasysuin HCl (Bomu. 12 M, 1,0 M) u QuibTpoBaau Moixy4eHHOE
TBEPJOE BEILECTBO. BhICymIMBanu TBEPAOE BELIECTBO B Bakyyme C mnoaydeHueM 2-[[3,5-
ouc(tpudropmernn)denszoni |amuHo [mpormanoBoi KUcaoThI (3,00 T, 54%). XKXMC (cmocob 4): R¢

1,52 muH, m/z (3C+) =330 [M+H]+.

HPUMEP 73

—
CFs \Og—o
)

N-[1-[5-(ImdTOKRCUMETHT)-2-TUpUMHANH-2-1J1-1,2,4-Tpra3oi-3-uia 3 Tmi|-3,5-0uc
(Tpudropmerni)deHzamug

HoGassimu N, N-numzonporiunamud (3,84 M) Kk cMecu 2,2-AU3TOKCHALETAMHIUH
runpoxnopuna (1,33 r), 2-[[3,5-0uc(rpudropMeTiin)oeH301 |aMIUHO |TponaHOBON KUCI0THI (3,00
r) u HATU (3,05 r) B AM® (10 mu). [TepememmBany npu K.T. B TeueHue 3 yacos. Jlobapmsim 2-
rugpasuHorpuMuauH (1,20 r) ¢ mocnenyromum nodasnenuem AcOH (4,18 min) u nepemermuBamu
npu 80 °C B Teuenne 1 yaca. Oxnaskaany 10 KOMHATHOH TeMneparypsl u pasbdasisuin EtOAc (50
mi). IlpombiBanu opranudeckyro ¢asy mnocienosatenbHo NaHCOs (BOOHBINM HACHIIEHHBINA
pactBop) u Bogoii. Cymuan opranudeckyro a3y Hag MgSOs, GumbTpoBai U KOHLIEHTPUPOBAIU
pY TIOHMKEHHOM JaBjieHuu ¢ nojydeHuem N -[1-[5-(musToxcumeTwn)-2-mupuMHUIuH-2-1JI-
1,2,4-tpuazon-3-un|stuin]-3,5-6uc(rpudropmermn)denzamuna (900 mr, 23%). XKKXMC (crocod
4): R¢ 1,96 mun, m/z (3C-) =531 [M-H] ~.

Coenunenne npumepa 74, npencraBieHHoe B Tadnuie 10, MOXeT OBITh MOJYYEHO, IO
CYILLECTBY, KAK OMUCAHO B pumepe 73.

Taoauua 10

AHanuTHYeCKHe
IIpumep | CTpykTypa Coeaunenne IIpumeyanus
AAHHbIE
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Mertun 5-[1-[[3,5-
ouc(tpudTopmeri)
my KXMC: (cmocod
NN Oenzowi|amuHo3TIIT] -
i N 4) Ry 1,80 muH,
74 FiC A l-nupumMuuH-2-ui-
o "X m/z (OC+) 499
o 1,2,4-tpuazon-3-
cFs [M+H]
kapOokcuiar
IIPUMEP 48
'

)
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N N,
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3 \@O

CF;

(A

N -(Huxnonponuamernn)-N-[1-(2-nupumugun-2-ui-1,2,4-tpuazon-3-ua)pPTui) -3,5-6uc
(TpudTopmernin)deH3aMug

(1) 2-(LIuxonponuaIMeTHIAMHAHO )TIPOTTAHAMHT

K pacrBopy 2-6pommponanamuna (490 mr) B aueronutpuiie (8 mi) mobdasmsiu KrCOs
(1,45 r) u muknonponuimeranamuH (560 mki) u nepemeummBanu npu 80 °C B Teuenue 1 yaca.
3aTeM OXITaXHaad N0 KOMHATHOH Temmeparypsl, ¢uabrpoamu uepes Celite® u mpombisanu
aueToHuTpwiIoM. Pasgemstiu ocratrok mexay Boaod u EtOAc, paspemsiv ClIOoM W JBaXKABI
skcTparupoBanu BoaHyi (asy EtOAc. O0benrHeHHbIE OpraHuYecKre SKCTPAKThI CYIIHMINA Ha
MgSO4, GunbTpoBaIM U KOHLEHTPUPOBAJIM TNPU NMOHMWKEHHOM MABJIEHHHM C TOJY4YEeHUEM 2-
(uuKIOMponUIMeTHIaMUHO)Iponanamuna (351 mr, 77%). 'H AMP (400 MI'u, CDCls) § m.a. <
0,06-0,23 (2H, m), 0,44-0,58 (2H, m), 0,83-1,02 (1H, m), 1,36 (3H, 1, J 6,9 I'u), 1,73 (1H, yurc),
2,42 (1H, nn, J 12,4, 6,9Tw), 2,55 (1H, nn, J 12,1, 6,6 '), 3,24 (1H, 1,/ 6,9 '), 5,39 (1H, ymr.c),
7,18 (1H, ymu.c).
(i1) N-(2-AmMuHO- 1 -MeTHII-2-0KCO3TII)-N-(IUKIONPOITHIMETHI)- 3,5 -
ouc(tpudropmeTI)OeH3aMIT

Jo6asnsmu T3P® (>50% wmacc. B EtOAc, 62 mn) u JUIIDA (4 mm) k cmecu 2-
(umknonporMeTwiaMiuHoO)iporiaHamua (990 wmr) u  3,5-Ouc(tpudTopMeTn)oeH30HHON
kuciotel (2,02 r) B EtOAc (20 mi1) 1 mepeMermmBaiyi Mpu KOMHATHOW TEMIIEpaType B TEUCHHE
Houn. Pasnensimm ocratok mexay Bonod u EtOAc, pasnmensiu Clio, ABaXKIbl SKCTPArdPOBAIH
Bonuyio (asy EtOAc. IlpombiBamu oOvenmHeHHBIE OpraHuueckue Skctpaktbl NaCl (BomHbIH

HACBIEHHBIH pacTBOp), cymuian Han NaxSO4, ¢(uabTpoBany, KOHLUEHTPHUPOBAIU IPU
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NoHWKeHHOM nasieHnn. Pa3nensn octatok mexny NaOH (Box. 1 M) u CH»Cly, pasnensiiu ciowu,
TpwKabl 3KcTparuposanu BopHyk ¢(asy CH:Cly, cymmmm oObequHEHHbIE OpraHHYecKue
skcTpakTbl Han NaxSQs, (unbTpoBany, KOHLUEHTPUPOBAIU NPU TMOHHUKEHHOM [aBJIICHUU C
MOJIyYeHUEM N-(2-amuHO- 1 -MeTHIT-2-0KC O3 THI )-N-(LIUKJIOTPOIIIIMETHI)-3, 5-01C
(rpudropmermn)oenzamuna (2,37 r, 78%). JKXMC: (criocob 2) R¢ 1,52 mun, m/z (ES -) =381 [M-
H] "~
(i) N -(Huxnonpornunmerin)-N-[1-(2-mupumunun-2-ui-1,2,4-rpuazon-3-un)stun| -3,5-6uc
(Tpudropmermn)oeHzamMun

Hobasnsnu N, N -numerunamun aumernianeTtans (220 M) k pactsopy N-(2-amuHo-1-
MeTHII-2-0KCO-3TI)-N-(1iukonponunmerin)-3, 5-ouc(tpudropmermn) OGensamuna (408 mr) B
CH:Clz (5 M) 1 nepeMeruBajiy NMpU KUISTYEHUH ¢ OOpPAaTHBIM XOJOAMJIBHUKOM B TeueHue 1,5
gacoB. Oxnaxnanu A0 KOMHATHOM TeMIepaTypel, KOHLEHTPUPOBAIM IIPU MOHUKEHHOM
JaBJIEHUH, pacTBOpsuid octaTok B 1,4-muokcane / AcOH (6 ma / 0,6 mu), nobGaBmsuu 2-
rugpazuHorpumuauH (183 mr) u nepemermnBanu npu 50 °C B TeyeHue Houu. OXJakaanu 10
KOMHATHOW TeMIepaTypbl, KOHLIEHTPUPOBAJIM NPU MOHM)KEHHOM JABJICHUH, PA3eisiii OCTaTOK
mexxny NaHCOs; (Bomubifi HacelmeHHbIH pactBop) u EtOAc. Paspmensimm ciow, cymmmim
oprannyeckyro ¢asy Hax MgSOs, KOHIEHTPHPOBAIN NMPU MOHIKEHHOM JAaBJICHUH U OYHIIAIH
OCTaTOK € TIOMOLIbK Xpomartorpadpuu ¢ mnonyueHueMm N-(muknonporuamerut)-N-[1-(2-
nUpUMUAIUH-2-1- 1,2, 4-Tpuazon-3-un)atui-3,5-6uc(tpudropmernn)denzamuna (173 mr, 33%).
KXMC (cniocob 5): R¢ 2,16 mun, m/z (DC+) = 485 [M+H]". Xupansnas BIXKX: konounka
Chiralpak AD-H (250 x 4,6 mm), rentaH /u30-PrOH / nustunamun 95: 5: 0,1, ckopocTh MOTOKA
1,3 ma/mun, T =30 °C, A 240 um, Rt 13,5 1 16,9 muH.

HPUMEP 49

Y
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N-(Huxaonponuamerni)-N-[(LS)-1-(2-nupumuann-2-ui-1,2,4-rpuazon-3-un)3ruil-3,5-6uc
(TpudTopmerni)oeHzamua
(1) [( /R )-2-AmuHO-1-MeTHI-2-0KCOITHI | 4-MeTHIIOEH30JICY b OHAT
K pactBopy (R)-(+)-nakramuna (48,1 r) B CH2Cly (1,3 n) mpu 0 °C pgoGammsmu n-
tonyoscynbhonunxiopun (154 r) u AUIIDA (113 mi), HarpeBaiu 10 KOMHATHOH TEMITEPATYPhbI
U MepeMelINBai B TeueHue 3 nHeil. KoHueHTprupoBaiy npy MOHMKEHHOM JIaBICHUH, Pa3Aessuid

mexkny NaHCO; (BomHblii HacelmeHHBIH pactBop) u EtOAc, ormenmsun ciow, Cymmim
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oprannueckyro ¢asy Hanx MgSO4, GunbTpoBaH, KOHIIEHTPUPOBAJIH MPHU MOHUKEHHOM J1aBJICHUU
u pactBopsutn octatok B CH>Cly. JloGasisuin nmeHTaH, GUIBTPOBATIH OCATOK U CHOBA Pa3lelisuiu
mexxny NaHCO; (Bomubii HacelmeHHBIH pactBop) u EtOAc, ormenmsum ciow, Cymmim
oprannueckyro ¢asy Hanx MgSO4, GunbTpoBaH, KOHIEHTPUPOBAIH NP MOHUKEHHOM JIaBJICHUU
¢ nonyuenueM [(1R)-2-amuno-1-MeTni-2-okcoaTui|-4-metundensoncynbponara (69,7 r, 48%).
"H SIMP (400 MI', JIMCO -45 6 m.1. 1,31 3H, 1, J 6,9 T'm), 2,43 (3H, ¢), 4,70 (1H, kB., J 6,9
I'm), 7,29 (1 H, yw.c.), 7,43-7,54 (2H, m), 7,80-7,85 (2H, m).

(11) (25)-2-(LIukaonponuIMeTHIIaMHIHO )IIPOTIAHAMHU]

CwmemmBanu ukJonponuimMeranamu (44 mi), [(/R)-2-amuHO-1-MeTHI-2-0KCOITHI|-4-
metunoensoncyibdonat (69,3 r) u K2COs (107 r) B aueronutpune (700 mi) u nepemeninBaiu
npu 30°C B TeueHue 6 yacoB. 3aTeM OXJIAXKAAIU JO KOMHATHOW TeMIepaTyphl, (PHIbTPOBAIU
uepes Celite® u npombIBaiy aneToHUTpUIOM. KOHIEHTpUpOBamy GUILTPAT TPH MOHHKEHHOM
IaBJIEHUH W OYHINAIM OCTaTOK C TMOMOLIbIO Xpomarorpaduu ¢ nodyudeHueMm (2.5)-2-
(uukonponuIMeTUIaMuHO)Nponanamuna (29,7 r, 81%). 'H IMP (400 MI'u, CDCl3 ) § m.a. <
0,09-0,18 (2H, m), 0,44-0,57 (2H, m), 0,87-0,98 (1H, m), 1,35 3H, 1, J 6,9 '), 1,60 (1H, yur.c),
2,40 (1H, an, J 12,1, 7,3 I'n), 2,54 (1H, nn, J 12,1, 6,6 T'm), 3,21 (1H, ks, J 6,9 I'y), 5,31 (1H,
yur.c), 7,14 (1H, yur.c).

(ii1) N-[(15)-2-AmuHO- 1 -MeTHII-2-0KCOITHII |-N-(LIMKIONPONHUIMETHIT)-3, 5 -
ouc(tpudropmernn)deHzamus

Jo6asmsm T3P® (>50% macc. B EtOAc, 185 mn) u 3,5-6uc (TpudropMeriin)oeH30iiHy 0
KHUCJIOTY (64,3 r) K pacTBopy JUTIDA (109 MUT) u (25)-2-
(uuknonponuiMeTmiamuao )iponaHamuna (29,5 r) 8 EtOAc ( 590 min) u nmepememuBanu npu
KOMHATHOW TeMrepaTrype B TeueHue Houu. Pasznensm cion mexay Bopoi u EtOAc, pasnemnsuiu
CJIOH, IPOMBIBAJIN opranudeckyro (azy somoii, NH4Cl (BogHbIii HackieHHbIH pacTBop) 1 NaOH
(Box. 1 M). Cymmnm opranuueckyroo ¢asy Han MgSOs, GuabTpoBaiy, KOHIEHTPUPOBAIH TPU
NOHM)KEHHOM JIaBJICHUU M OYHINAIA OCTAaTOK ¢ momourbio ocaxaeHus u3 CH2Cly u nmenrana c
MOJy4eHUEM N-[(1S5)-2-amuHO- 1 -MeTHIT-2-0KCO3 T |-N-(LIUKJIONPOTHIMETHI)-3, 5 -
ouc(rpudropmermn)oenzamuna (49.1 r, 62%). KXMC: (cniocob 4) R¢ 1,61 mun, m/z (QC+) =383
[M+H]+.

(1v) N -(Huxnonpornunmeti)-N -[(15)-1-(2-mupumunun-2-un-1,2 4-rpuazon-3-wn)stuni|-3,5-0uc
(TpudropmeTrn)OeH3aMU

Hobapnsmu N, N -gumernnamua auMmertwnauerans (25,5 mu) k pacrBopy N-[(15)-2-
aMHuHO- | -MeTHII-2-0KCO-3TrJ | -N--(TKIonponuiMeTn)-3, 5-ouc(tpud ropmerni )OeH3aMu g
(48,7 r) B CH2Cl2 (490 mi) u mepeMerInBaiy NPy KUISTYEHHH ¢ OOPAaTHBIM XOJIONUIBHUKOM B

TedeHne 1 4 15 muH. Oxnaxnand A0 KOMHATHOW TeMIlepaTypbl, KOHLEHTPUPOBAIU IpU
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NOHW)KEHHOM JIaBJIGHUH, pacTBOpsid octatok B 1,4-mmokcane/AcOH (275 wmn/275 wm),
nobasnsimm 2-ruapasuHorupumuauH (16,9 r) u nepememmBanu npu S0°C B TeueHHE HOYM.
Oxnaxxmany 10 KOMHATHOW TeMIepaTypbl, KOHLEHTPUPOBAIN MPU MOHWKEHHOM JABICHUU U
pasjensanu OCTaTOK Mexay Bomoi u EtOAc. ®unsrposamu uepes Celite®, pasmensnu ciow,
npoMbiBann  opraHuudeckyro (asy NaHCOs (BomHbIii HaCBIIEHHBIH pPacTBOp), CYLIMIIN
opranndeckyro ¢aszy Hax MgSO4, KOHIEHTPUPOBAIU NMPH MOHMWKEHHOM IAaBJIEHUH M OYHINAIN
OCTaTOK C MOMOIIBI0 XpOMaTorpauu M OCAKACHUS M3 AUITUIIOBOrO 3pHUpa U METPONICHHOro
sdupa ¢ nonydenueM N-(umuxnonponuiamerun)-N-[(15)-1-(2-mupumuaun-2-nn-1,2,4-rpuazon-3-
wi)ati|-3,5-6uc(rpudropmermn)denzamuna (29,7 r, 48%). KXMC: (cniocob 4) R¢ 1,79 mun, m/z
(ES) = 485 [M+H]+. Xupanpuas BOXX: kononka Chiralpak AD-H (250 x 4,6 mm), rentan/u3o-
PrOH / puatunamun 95: 5: 0,1, ckopocts moroka 1,3 mu/ mun, T =30 °C, A 240 uMm, R¢ 13,5 muH,

R¢ st R-sHanTnomepa 16,9 mun) ee > 99%.

HHPUMEP 75

N-Metua-N-[(18)-1-2-nupumuann-2-ui-1,2,4-rpuazon-3-un)3ruil-3,5-0uc
(Tpudropmerni)oeHzamun

(1) [( /R )-2-AmuHO-1-MeTHI-2-0KCOITHI | 4-MeTHIIOEH30JICY b OHAT

B pacrBop ( R )-(+)-naktammpma (891 wmr) B CHxCly, (10 wmu) nobGasnsmm n-
tonyoncynbhonmwtxiopun (891 mr) u JUIIDA (2,1 mi) u mepeMemiuBajgv MPU KOMHATHOM
TeMreparype B TeueHue 2 nHeil. KOHIEHTpHUpOBaNIM NMpHU MOHWKEHHOM IAaBJICHUH, Pa3IeisuId
mexxny NaHCOs (BoxmHblli HacelieHHbIH pactBop) u EtOAc, ormensnm ciiow, CyIIWIH
opranuueckyro ¢aszy Hax MgSO4, GuabTpoBaH, KOHIEHTPUPOBAHU MPU OHWKEHHOM JaBJICHUU
Y OYHMIIIAJIN C MTOMOIIBI0 Xpomarorpaduu ¢ noxydenuem [(1 R )-2- amuHO- 1 -MeTHII-2-0KCO3THII |-
4-merundensoncyabdonara (1,32 r, 54%). XKXMC: (cmocod 4) Ry 0,71 mun, m/z (3C+) = 244
[M+H]+.
(1) (2§ )-2-(MeTunamMuHO)IIpONaHaAMHU

CmemmBamn wmeraHamuH (2 M B TI'®@, 1 mn), [( /R )-2-amunO-1-MeTHN-2-0KCO3TU] 4-
metundensoncyibdonat (243 mr) u KaCOs (419 mr) B auneronutpuie (1 mi) U nepemMennBaiu
mpY KOMHATHOH TeMrepaType B TeueHnme Houn. ®uisrposanu depes Celite® u mpombisamm

anetoHUTpHSIoM. KoHLIeHTpHpoBanu GUIIbTpaT NP MOHKEHHOM JIaBJICHUH C MosTydeHueM (2.5)-



-65-

2-(MeTunamuHo)nponanamunaa (50% macc., 46 mr, 22%). 'H AMP (400 MI'u, JIMCO - dg) & m.x.
1,09 3H, 1, J 6,94 I'u), 1,84 (1H, yuu.c), 2,19 (3H, ¢), 2,86 (1H, x, J 6,81 '), 6,94 (1H, ym.c),
7,25 (1H, ym.c).
(ii1) N-[(15)-2-AmuHO- 1 -MeTmn-2-0Kc0oaTHI |-N-MeTun-3,5-6uc (Tpudropmermn)oeH3amus

Jo6asmsmu T3P® (>50% macc. 8 EtOAc, 320 mkn) u 3,5-6uc (TpudTopMeTHT)OeH30HHYI0
kucnory (70 mr) k pacreopy HAUIIDA (140 mkn) u (25)-2-(MmerunamuHo)nponanamuaa (50%
macc., 46 mr) B JIM®A (1,3 mi1) 1 nepeMermnBaiy Npyu KOMHATHOH TEMIIEpaType B TEUEHHE HOYH.
Pazpensnmu ocrarok mexny Bomoit u EtOAc, pasmensuin Ciiou, SKCTparupoBasid BOAHYIO a3y
EtOAc, mpombiBamu OObEOMHEHHBIE OpraHUYecKue HKCTpakTbl mnpombiBaian NaCl(BomHblit
HachllleHHbIH pacrBop). Cymmnu opranudeckyro ¢aszy Hax MgSOs, ¢unsTpoBaiy,
KOHIIEHTPUPOBAJIH NPU NOHM)KEHHOM JIaBJIEHUH U OYHILAIN OCTATOK C MOMOIIBIO XpoMaTorpaduu
c MOJIyYEHUEM N -[(18)-2-amuHO- 1 -MeTHII-2-0KCOATHI | -N-MeTHI-3, 5-
ouc(tpudpropmerni)oensamun (90% no macc. uuctoTsl, 82 mr, 80%). XKXMC: (criocob 4) R¢ 1,28
muH, m/z (ES -) =341 [M-H] .
(iv) N-metun-N-[(15)-1-(2-nupumuaun-2-un-1,2,4-tpuazon-3-un)atui|-3,5-
ouc(TpudTopmeTn)oeH3aMu g

Hobasnsiu N, N -numernnamun auMetunanetaib (38 mxi) k pactBopy N -[(1S)-2-amuHo-
1-merun-2-okco-3tuin|-N -(metun)-3,5-6uc(tpudropmerin)denszamuna (90% Mo mMacc. YUCTOTHI,
72 mr) B CH2Cl> (2 mi1) 1 mepeMernBaii py KUISTYEHUU ¢ O0PaTHBIM XOJIOAMIIBHUKOM B TCUSHHE
1,5 ywacoB. Oxyaxganu A0 KOMHATHOH TeMIeEpaTypbl, KOHLEHTPUPOBAJIU MPU MOHHUKEHHOM
JaBJeHUH, pacTtBopsuin octatok B 1,4-nuokcane / AcOH (0,5 mn / 0,5 i), noGasnsum 2-
THAPa3HHOMMPUMHIUH (25 mr) u nepemewmuBanu npu 50 °C B Teuenne Houn. OXJaXganu 10
KOMHATHOH TEMIEPaTypbl, KOHLEHTPUPOBAIH MPH MOHWKEHHOM JIABJICHUU U Pa3Aelisiiid OCTaTOK
mexay Bomoit u EtOAc. Cmech dusrpoBanu uepes cioii Celite®, cron pasmensny, mpoMbIBaIN
opranndeckyro ¢aszy NaCl(HachleHHbII BOAHBIA PacTBOpP), OPraHUYECKyIO (ha3y CyLIMIA Hax
MgSQO4, KOHLUEHTPUPOBAIU MpPU TMOHIKEHHOM MaBJIEHHH W OCTATOK OYHINAIA C TIOMOLIBEO
xpomarorpadum, ¢ mnomyderneM N-metun -N-[(1S)-1-(2-mupumunun-2-un-1,2,4-tpuazon-3-
wi)atuin|-3,5-0uc(rpudropmermn)oensamun (41 mr, 49%). dKXMC: (cniocob 4) R¢ 1,50 mun, m/z
(OC+) = 445 [M+H]+. Xupansaas BOXX: xononka Diacel Chiralpak IC-3 (150 x 4,6 mm), 0,1%
TOY B H0/0,1% T®Y B MeCN 48:52, ckopocth motoka 0,3 mu/mun, T =25 °C, A 235 am, R¢

16,4 muH (R¢ anst R- sHanTHOMepa 15,4 Mun), ee 99,3%.

AHAITHTHYECKHE CIIOCO0bI

AnHanmu3 0o0pasnoB B KaKAOM Cllydae BBINOJHSIN C HCIOJB30BAHHEM CHCTeMbl Waters

Autopurification (HPLC/MS) nnu cucremsr Agilent Autopurification (HPLC/MS) ¢ konoHKO# ¢
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oOpatHOl (a30ii ¢ HCTHONB30BAaHHMEM OJHOTO M3 CIOCOOOB, OMHCAHHBIX HUke. OOpasibl
XapaKTEPU30BAIH C TIOMOLIBIO M/Z 1 BpEMEHH yAep KaHus Uih ¢ moMotnpio AMP-criekTpockonuu

C UCTIONIB30BaHMUEM criekTpoMeTpa Bruker Avance 400.

Cnoco0 1:
Kononka: Xterra MS C18 5 MM X 4,6 MM % 50 MM
Omroent: Boza (A) u aneronutpui (B)

Ckopoctb noroka: 0,6 mu/MuH

I'panuenrt:
Bpems [muH] | A [%] B [%]
0 90 10
2,0 5 95
4,0 5 95
Cnoco0 2:

Kononka: Xterra MS C18 5 Mkm X 4,6 MM X 50 Mm
OmoeHT: 0,1% wmypaBbunHol kuciaotel B Boge (A) u 0,1% MypaBbHHON KHUCJIOTHI B
aueronutpuie (B)

CxopocTb MoTOKa: 2 MJI/MUH

I'panuenrt:
Bpems [muH] | A [%] B [%]
0 70 30
0,5 70 30
2,5 5 95
2,8 5 95
2,9 70 30
3,0 70 30
Cnoco0 3:

Kononka: Bischoff SC-03-150 Daisogel SP-120-ODS-AP 5,0 mxm x 3,0 MM x 150 MM

Omoent: 0,1% wmypasbuHO# kucnoTel B Bome (A) u 0,1% MypaBbUHONW KHCJIOTBHI B
aneronutpuie (B)

CkopocTb oToKa: 2 MIJI/MUH

I'panuenrt:

Bpemsa [muH] | A [%] B [%]
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0 90 10
5,5 5 95
6,0 5 95
6,5 90 10
7,0 90 10

Cnoco0 4:

Kononka: Xterra MS C18, 5 MkMm x 4,6 MM X 50 MM

Omoent: 0,1% wmypaBbuHo# kucnotel B Bofe (A) u 0,1% MypaBbUHONW KHUCJIOTBHI B
aueronutpuie (B)

CkopocTb noToka: 2 MJI/MUH

I'panuent:
Bpema [muH] | A [%] B [%]
0 65 35
0,5 65 35
2,5 5 95
2,8 5 98
2,9 65 35
3,0 65 35
Cnoco0 5:

Kononka: XBridge C18 5 mxm x 2,1 mm x 50 Mm
Omioent: 0,1% wmypaBbuHO# kucnoTel B Bome (A) u 0,1% MypaBbUHOW KHCJIOTBHI B
aueronutpuie (B)

Ckopoctb noroka: 0,6 mu/MuH

I'panuenrt:
Bpems [muH] | A [%] B [%]
0 90 10
0,3 90 10
3,3 5 95
4,0 5 95
Cnoco0 6:

Kononka: XBridge C18 2,5 mxMm x 2,1 MM X 50 MM

Omroent: 0,5% ammuaka B Boze (A) u 0,5% ammuaka B anieronutpuiie (B)
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Ckopoctb noroka: 0,6 mu/MuH

I'panuenrt:
Bpems [muH] | A [%] B [%]
0 90 10
0,3 90 10
3,3 5 95
4,0 5 95
Cnoco0 7:

Kononka: BEH C18 1,7 mxkm x 2,1 mM X 50 MM
Omoent: 5 MM anerata amMmoHus+0,1% wmypaBpuHOM Kkucnorsl B Boze (A) u 0,1%
MYpaBbUHOU KUCJIOTHI B arieToHuTpuie (B)

Ckopoctb noroka: 0,55 my/mMun

I'panuent:

Bpema [muH] | A [%] B [%]
0 95 5
0,4 95 5
0,8 65 35
1,2 45 55
2,5 0 100
3,3 0 100
3,31 95 5
4,0 95 5

Cnoco0 8:

Kononka: XBridge C18 3,5 MxMm x 4,6 MM X 50 MM
Omoent: 0,1% ammuaka B Bozge (A) u 0,1% ammuaka B anieronutpuiie (B)
Ckopoctb moroka: 1,00 My1/MuH

I'panuenrt:

Bpemsa [muH] | A [%] B [%]

0,01 95 5

5,00 10 90
5,80 5 95
7,20 5 95

7,21 95 5
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10,00 95 5

Bce npuseneHHble B Ka4eCTBE NMpUMeEpa COeAuHeHus npumepos 1-49 mmenu omHO U3
crenyromux cBOUCTB: 3¢ dexkruBHOCTb Oonee 80% (ECso) mpu 32 M.I. B aHa/M3€e B KOLIauybel
onoxe in vitro (ananm3 A); 6onee 80% sddexrusnoctu (ECgo) mpu 3,2 m.a. B aHaimmse B Lucilia
cuprina in vitro (ananu3 A); wiu 6onee 80% > dexruBnoctu (ECso) mpu 10 m.1. B aHamu3e Kiiema
cobaku in vitro (aHanu3 A). Bce npuBeneHHbIe B KaueCTBE NMpUMepa COSIUHEHUsS TPUMepoB 50-
75 uMenu OfHO M3 ClenyrIux cBOHCTB: 3¢p¢dexktuBHOCTh O0onee 50% (ECso) mpu 10 m.a. B
aHanu3e B Kowmaubel Ooxe in vifro (anamu3 B); apdextusrocts 60nee 50% (ECso) mpu 10 m.a. B
ananmusze B Lucilia cuprina in vifro (ananu3 B); unu 6onee 50% s>ddexrusnoctu (ECso) mpu 20

M.JI. B aHaJIM3€ KJelna cobaku in vitro (anamus B).

AKTHBHOCTb in vifro nporus Ctenocephalides felis (komaubs 6,10xa)- aHaM3 A
CmemanHasi B3pocyasi momyJsiiust OJ0X momenaercst B noaxopsmero ¢popmara 96-1yHOUYHBIH
IUTAHLIET, TO3BOJISIOIIUI OJI0XaM MOJy4aTh AOCTYH M KOPMHUTCS 0OpabOTaHHOW KPOBBIO depes
CHCTEMY HCKYCCTBEHHOTO NHTaHMs. bioxu muranuce oOpaboTaHHOH KpOBBIO B TeueHHe 24 4,
nociie yero perucrpuposancs spdexr coenunenust. MHCEKTHLAHAS aKTHBHOCTD ONPEeNsiach
Ha OCHOBE KOJIMYECTBA MEPTBBIX OJIOX, HAHJEHHBIX B CHCTEME KOpMIIeHHs. B 3ToM aHammse
Cleayroime npuMepsl nokasanu 3¢ dexktuBHocts 6onee yem 80% (ECso) mpu 100 m.1.:

1-11, 13-22, 24-32 u 34-49.

B stom ananuse coequnenue nmpumepa 18 mokazano ECgo mpu 10 m. 1.

AKTHBHOCTb in vitro npotus Ctenocephalides felis (komaubs 6;10xa)- ananu3 B
HcnbiTyeMble cOoemUHEHHsT NOOABISIOT K OpPraHMYECKOW OblYbel KpPOBH, COIEpIKalleics B
KOHTEHHepe Il HMCKYCCTBEeHHOro mnuTaHus. COeIMHEHWs] ¢ W3BECTHOW WHCEKTHLIMIHON
AKTUBHOCTBIO BKJIFOYEHBI B Ka4deCTBE TOJOKHUTEIbHBIX KOHTpoJel. HemaBHO mosBUBIIHMECS
TOJIOZTHBIE B3pOCIbIe OJIOXU U3 1a0OPAaTOPHOI KOJIOHWH BCACBHIBAIUCH B KXKAYIO Buany. Kierkuy,
B KOTOPBIX MPOBOAWIN AaHAJN3, TNOINEPKUBAIUCH C TIOMOLIBIO ammapara HCKYCCTBEHHOT'O
NUTAHUS, YTOOBI 00eCeunTh NOCTyIUIeHHE BemmecTBa. OueHuBanu % cMEpTHOCTH OJIOX B TEUEHUE
48 yacoB mocyie 0o0paboTku. bBioxXu, DEeMOHCTPHUPYIOIIHE HOPMAJIbHOE IBUXKEHHE W/ WU
NPBITAOINYI0 CHOCOOHOCTh, CUUTAIUCH JKU3HECIIOCOOHBIMM, a T€, KOTOpPbIE HE IOKA3bIBAJU
IBIDKEHUS, CYHMTAINCh MEPTBBIMH. B 3TOM aHamm3e Cleayromme NpUMEpbl ITOKa3ajH
s¢pdexruBHOCTL Oosee 50% (ECso) mpu 10 m.a.: ot 50 no 61, ot 63 mo 73 u 75.

B stom ananuze coenunenue npumepa 59 nokazano ECso, pasroe 1,6 m. 1.
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AKTHBHOCTS in vitro npotus Lucilia Cuprina - Ananus A
Ceexxeornoxkennsle siina Lucilia Cuprina WMCTONb30BaJM JUIsI TOCEBA B MHUKPOIUIAHLIETE
nogxonsAmero  ¢opMarta,  COXEpKAINEro  TECTUPYeMble  BEINeCTBA  JJIsI  OLEHKH
NPOTUBONApa3suTapHoi akTuBHOCTH. Kakaoe coequHeHHE TEeCTUPOBAIM IIyTE€M CEpUHHOro
pazBeneHusi, 4TOOBI ONPEAETNTh €ro MUHUMAIbHYIO 103y 3¢dexktuBHocTH. HcmbiTyemble
COEMHEHUs] TNOMELaId B IUTATEIbHYIO Cpedy Ha OCHOBE arapa, 4TO MO3BOJSUIO sHLaM
NOJHOCTBIO Pa3BUTBHCS B JNWYMHKUA 3-° Bospacra. MukyOaumst mmunace 4 mus npu 28°C u
OTHOCUTENBHON BiaxxkHOCTU 60%. Taxke perucTpupoBaivd BBIBEJEHUE SIUL U TMOCIEAYIOLIEEe
pa3BUTHE JIMUMHOK JJIsl ONpEAENeHHs] BO3MOKHOHN peryjupyrollel pocT akTUBHOCTU. B 3ToM
aHaJIU3€e CIeAyoIue npuMepsl mokasanu 3¢ dexrusnocts 6oaee 80% (ECso) mpu 32 m.n.: ot 1 1o
4, oT 6 10 33, ot 35 10 46, 48 1 49.

B ananmuse coequnenune npumepa 41 nokazano ECgo oT 1 m.1.

AKTHBHOCTb in vitro npotus Lucilia Cuprina - ananmus B

CoennHeHne, MPUTOTOBJIEHHOE KaK PACTBOP B ObIYbel CHIBOPOTKE, PACIIPEAEISIETCS U1 aHATN3A.
B xaxnyro Buany noOasisian 3yOHOW BaTHBIM BAJIMK, AJISI TOTJIOIIEHHS PaCTBOPA COCAMHEHMS.
Jvaunku L.cuprina poOaBnsiam B KaXAyH BHANy A oOpaborku. Bumamel 3akpeiBamy u
BBIZIEPKUBAJIN B TeUueHHE 24 4acoB B KaMepe ¢ MPOrpaMHUPOBAHHBIMHU YCJIOBHSIMU OKpPY KaroInei
Cpeabl MPH COOTBETCTBYIOLIUX TEMIIEPATypax, BJAKHOCTU U CBETJIBIX/TEMHBIX HHKIax. OueHku
MPOBOMIIN TOJBKO 4epe3 24 dHaca, MOTOMY YTO MEPTBBIC JIMYMHKHU uepe3 24 yaca MOTyT OBbITh
CbEIECHbl OCTABIIMMHCS JKUBBIMH JIMYMHKAMH. BHWaibl MpOBEpsUld Ha NPOLEHT MOTHOLINX
JUYUHOK. B 3TOM aHajm3e creayroue npuMepsl nokasanu 3¢ exktuBHOcTh Oonee S0% (ECso)
npu 10 m.1.: 50, 51, 53, o1 56 10 70, 72 n 75.

B stom ananuse coequnenue nmpumepa 59 nokaszano ECso, coctaBmsiromee 0,77 m. .

AKTHBHOCTb in vitro npotus Rhipicephalus sanguineus (Co6aunii kyiem)- AHaau3 A
KoHTakTHBIN aHaIn3 MPOBOAMIIN C TOMOIIBI0 MUKPOIUIAHIIIETA C IIPEBAPUTENbHBIM MTOKPbITHEM
C CEepHUiHBIM pa3daBJIEHHEM COCIUHEHMs, MO3BOJSIFOIIMM OLIEHHBATh MPOTHBONAPASHTAPHYIO
aKTUBHOCTb IIyTEM KOHTAKTa C KJelaMu. 3aTeM B KAy JYHKY IUIAHLIeTa pacipenessuiv
CMELIAHHYIO TOMYJISIUIO B3POCIOro Kiema U WHKyOupyBanmu npu 28°C W OTHOCHUTENBHOH
BiaxkHoct 80% B TeueHue 7 qHEH, B T€USHHE KOTOPBIX HAOIONAIH 32 BIMSIHUEM TECTUPYEMOTO
COeMHEHUs. AKapULMIHAS aKTUBHOCTh TIOATBEPKAANIACH, €CIIH M KOT/Ia B3POCIIbIE KIIeIH ObUTH
MepTBbL. B 3TOM aHanm3e cnenyromue npuMepsl nokasanu s dextusrocts bonee 80% (ECso) mpu
100 m.a.: ot 1 mo 4, 6,9, 15, 19, 20, 24, 26-32, ot 34 1o 43 u ot 47 0o 49.

B stom ananuze coenunenue npumepa 41 nokazano ECgo 32 m.1.
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AKTHBHOCTS in vitro npotus Rhipicephalus sanguineus (Cobaumii kjem)- anaaus B
PacTBOp WCHBITYeMBbIX COEAWHEHHWH WCIONB30BAN Ui TIOKPBITHS BHYTPEHHEH CTEHKH
CTEKJITHHBIX BHAJ, COIEpKaIuX (PUIBTPOBAJBHYIO Oymary Ha JHE Ka)XXIOro u3 Hux. Bropas
¢unbTpoBanbHas OyMara Takke MOKPBITA PACTBOPOM U MOMEINEHa B KOJIMAYOK BUabl. Buanam u
KOJIMTAYKaM JaBaJid BBICOXHYTh B TedeHrne Houu. Kaxkmas obpaboraHHasi Buaia Obuia 3apaskeHa
kiemamy. KOHTakT kjemell ¢ OCTaTOYHBIM KOJHMYECTBOM HHIYLHPOBAIACH MYTEM BBIACPIKKU
BHAJ B KOHTPOJIMPYEMON Cpele M OLEHKU MNpOBOAMIM mpu 48 yacax MOC/IE€ HAHECEHUs, U
CPAaBHHMBAJIM TIOJYYEHHBIE pe3yJbTaThl MEXIy HeoOpaboTaHHbIMM U 00pabOTaHHBIMU
CTEKJISTHHBIMHU BHaJIaMU. B 5TOM aHam3e crneayroume npuMepsl nokasanu 3gpQexkTuBHOCTh Ooee
50% (ECso) mpu 20 m.1.: 50, 54, 55, 58 no 63, 65, ot 67 5o 70 u ot 73 no 75.

B sTom ananuse coequnenne npumepa 59 nokaszano ECso 14 m.x.

AKTHBHOCTb in Vifro NIpOTHB HANOJIHEHHBIX KPOBbIO caMok Rhipicephalus microphus
(KJem KpynmHOro poraTtoro CKoTa)
KoHTaxkTHBIM aHANIN3 NPOBOAST C TIOMOLIBIO IPEABAPUTEIBHO IOKPBITBIX O-TYHOUYHBIX
MHKPOIUTAHIIETOB C CEPUHHBIM pPa3BEeeHHEM COEIUHEHUs], KOTOPOE JAOJKHO OBITh OLIEHEHO Ha
MPOTHUBOINAPA3UTAPHYIO AKTUBHOCTb. 10 HAMOIHEHHBIX KPOBBIO CaMOK KJEIlEeW yCTOWYHUBBIX K
opranodochary Ultimo pacmpenessitoT B KAKAYIO JIYHKY B TpeX MOBTOpax. 3aTeM °TUIAHIIEThI
uHKyOHpytoT nipu 28 °° C u oTHOCUTENbHOH BiiakHOCTH 80%. OueHky mpoBonuin yepes 28 nHei
Ha OCHOBAaHUHM YpPOBHS CMEPTHOCTH, SIMLEKJIAJKU W BbUIYNUBLIMXCS JHYMHOK. [lokasaHue

AKTUBHOCTH TECTUPYEMBIX COGI[I/IHGHI/Iﬁ IMMOKAa3aHO YUCJIOM CaMOK, KOTOPBIE!

o OBICTPO MOTHOJH Nepe ] OTKIIAbIBAHUEM STHLI,

o BBDKIJIA B TEYEHHE HEKOTOPOTO BPEMEHH, O€3 OTKJIabIBAHUS SIHLI,

o OTJIOXKHJIH STHLIA, B KOTOPBIX HE 00pa30BAIMCH SMOPUOHBI,

o OTJIOXKHJIN SIHLIA, B KOTOPBIX OOpPa30BaJMCh 3MOPHOHBI, M3 KOTOPBIX HE BbUTYIHJIHCH

JMYUHKH, U
o OTJIOXKHJIN SIIa, B KOTOPBIX 00pa30BaIMCh SMOPHOHBI, U3 KOTOPBIX JINUUHKUA OOBIYHO
BBUTYIUISUIMCH B T€UEHHUE OT 26 10 27 AHen
B sToM ananmse cnenyromue npumepsl nokasaiu 3¢ dexkrusHocts 6onee 80% (ECso) mpu 200

M. ot 1 o4, or 6 1o 12, ot 14 g0 25, ot 35 1o 41, ot 44 1o 46 u 48.

AKTHBHOCTb in vivo npotus HUM{$ Rhipicephalus sanguineus Ha MOHT0JIbCKHX NMeCYAHKAX (

Meriones unguiculatu$) (npumMeHeHHe pacbIIEHHs CIIPI3si)
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B nenb 0 mecyanok oOpabaThiBaiill UCTIBITYEMBIM COSIMHEHHEM B 3aJaHHOH J103€ MyTeM
HaHeceHUs. B nenp +1 (+2) )xuBOTHBIX 3apaxanu HuMmbamu R.sanguineus. Kiemu octaBanuce Ha
JKMBOTHBIX IO IIOJIHOTO HachlmeHus. Yepes cemb OHEH mocie 3apakeHus CcoOupaiu Hu
NOACYUTBIBAIN TOJIHOCTHIO HACBHIIIEHHBIX HUM(}. MX BBIAEPIKUBAIOT O JIMHBKH, YTOOBI TaKXKe
OLIEHUTH PETYJIHMPYIOLIYI0 POCT aKTUBHOCTb TECTUPYEMOro coenuHeHus.. J(P(EeKTUBHOCTh MpPHU
yOuiicTBe (M peryJisiiusi pocTa) BRIPAXKAMCh B BUIE KOJIMYECTBA KIIEIIeH (M KOJHYeCTBA INYHHOK
NPOLIEATNX JINHBKY) MO CPAaBHEHMIO C TPYIIION, MoyydaBined mianebo, ¢ MCHOJIb30BAHUEM
¢dbopmyiibr Abbott :

HUcnpasnaeno% = 100 x n B T nmocne obpaboTku

1-

n B COmnocie obpaborku

n = KOJUYEeCTBO XuBbIX Kiemied, T = oOpaboranHas rpymnma, CO= KOHTpOJbHAs

rpynna/miane6o.

B sTom ananumze crneayromue npumepbl nokazanu dddexruBnocts 6onee 90% (ECoo) mpu 32
mr/kr: 1, 8-12, 14, 16, 18-20, 23, 26, 28, 29, 31, 35, 37, 39-41, 44, 45, 48 u 49.

AKTHBHOCTb in vivo npotuB kiaemeii Rhipicephalus sanguineus (knemei codax) Ha
KPOJIHKAX

B nenp 0 xpoankoB 0OpabaThIBaIM UCIBITYEMBbIM COSIMHEHHUEM B TAHHOW J03€ TOJBKO
pacrbuieHHeM Ha ymax. B neHb +1 )KMBOTHBIX 3apakaliil TOJBKO Ha YIIax B3POCIBIMH KJICLIAMU
R. sanguineus (coornomenue nosyos 1: 1). Ouenka s¢pdexruBHOCTH IPOBOAKUTCS Uepes 24 1, 48 u
U depe3 72 yaca mocie 3apakeHHsl MyTeM MOJCYeTa KOJIUYECTBA MEPTBBIX M JKHBBIX KIICLIEH,
MOJIYYE€HHBIX OT KMBOTHBIX. D(PPEKTHBHOCTh BBIPAKAETCS TOCPEICTBOM CPABHEHUS C TPYIIIOH,
nojiyuyasiren mianedo, ¢ ucnoyib3oBanueM Ghopmyibl Abbott:

Ucnpasiaeno% = 100 x n B T mocne o6paboTku

1-

n B COnocne o6paboTku

n = KOnMM4YecTBO »kuBbIX Kjemeld, T = oOpaborannas rpymma, CO= KOHTpOJbHAs

rpynmna/mnanedo.

B 5TOM aHaju3e CleAyroIe NpuMephl okasanu 3 pextusHocTb 6omee 90% (ECoo) mpu 60 mMr/m?

£ 28,32, 35,40, 41 u 48.
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AKTHBHOCTb in vivo npotus Bumei (Polyplax serrata ) y mpiieii (MecTHOe HAHeCeHHE)

Mpimy, eCTeCTBEHHO 3apaskeHHble P. serrata, oOpadaThIBaIlM COCTABOM HCIIBITYEMOTO
coennHeHUeM B fieHb 0 ¢ moMoInbio HaHeceHus. B neHp +4 u +14 3¢} eKkTuBHOCTD OLIEHUBAIN
INyTeM IIOZCUeTa KOJWYECTBA JKUBBIX BIIEH Moj OWHOKYJIApoM. D(P(eKTHBHOCTH B IBYX
BPEMEHHBIX TOUKAX BBIPAKAETCS KaK CPABHEHHUE YHCEN BLIEH, OACUNTAHHBIX Ha OJHON U TOH ke
MBILITHU TIepen 00paboTKOM, ¢ ucoIb30BaHuEeM GopMyJibl XeHaepcoHa U THIITOHA, C YIETOM TaK»kKe
KOJINYECTBa BIIEH, OOHAPYKEHHBIX Y MBIIIEH, MONy4YaBIIUX MyCTYI (OPMYJIHPOBKY (Tpymnmna
iane6o):

Hcnpasneno % = 100 x n B Co 1o obpabotku x n B T nocie oOpadoTku

1-

n B COnocne obpabotku x n B T 10 o6pabotku

n = konuvecTBo Buieit, T = oOpaborannas rpymnma, CO= KOHTpOJbHAs Ipymna/mianedo.

B sTom ananuze crneayromue npumepbl nokazanu dddexruBnocts 6onee 90% (ECoo) mpu 32
mr/kr: 1,7, 10-12, 15-21, 24, 25, 27, 28, 30, 35-41, 48 u 49.

AKTHBHOCTb CO€IMHEHHUH MPOTUB IKCNEPUMEHTAJIBHOI0 3aPaKeH sl KJIemaMu
Rhipicephalus (BoophiluS) microplus na kpynHom poraTom ckorte

UccnenoBanusi MpOBOAWIM JJISi OLEHKH JIe4eOHOW M MpPOPUIAKTUYECKOH aKTHBHOCTH
coenmuHeHWN TmpoTuB kjiema K. (B.) microplus, mnpu BBEeAEeHMM B BHIE HAHECEHUS
SKCINEPUMEHTAIbHO HA 3apA’KCHHBIM KPYMHBIA pOraTtelii CKOT. MOJOAOH B3pOCIHBIM KpPYIHBIN
porartblii ckoT (mpumepHo 80 - 250 kxr, n = S Ha rpynmy) pasMeraii HHINBUAYAIBHO B KPBITBIX
3aroHax, HO MOABEPTaJid BO3AECHCTBUIO BHEIIHUX YCIOBUI.

Bo Bpems 30-gHeBHOM (ha3bl aKKIMMATU3ALUN BCE *KHUBOTHBIE 3apakaJluCh TPU pasza B
HENeI0 B AOP3aJIbHYI0 oOnacth men npudimmsurensHo S000 nmuumakamu R. (B.) microplus na
3apaxkeHue. B KOHIle meproaa akKIMMaTH3ALMH JKUBOTHBIX 00padaThIBaIN 3KCIIEPUMEHTATIBHOM
KOMITIO3ULIMEH, KOTOPYK BBUIMBAJIM HA 3aTBUIOK Kaxkaoro teneHka (merp 0). s
SKCIIEPUMEHTANbHON KOMIIO3ULMH COEIMHEHUE pacTBOPsUIM - B KadecTBe IpuMepa - B
OEH3WIIOBOM CIIHPTE, TNponuieHkapOoHate u wm3ompomnaHoine. Jlo3a yCTaHaBIMBAIH IS
IOCTH)KEHHUsT TouedHoi no3bl <10 mr/kr Beca tena. I[locne oOpaboTky, 3apakeHUE JKHUBOTHBIX
anuuHKaMu R. (B.) microplus mpopokaniym Ha 4acTOTE 1Ba 3apaKEHHs B HEHEN0 10 KOHIA
uccienoBanns. Haunnas ¢ 1-ro nHs nmocne o6paboTku, B3pOCIble HATIOJHEHHBIE KPOBBIO CAMKH

KJemel coOnpany eXeqHEBHO OT KaXKIOoro >KMBOTHOro B coorercTBuHM ¢ Holdsworth et al.
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(W.A A VP. guidelines for evaluating the efficacy of acaricides against ticks (Ixodidae) on
ruminants, Vet Parasitol., 136(1):29-43(2005)). Ota cucremMa MO3BOJIsUIA OIEHUTDH JIEYEOHYIO
s¢dexTuBHOCTD (Hauano 3 PeKTUBHOCTH), a TAKXKE OCTATOYHYIO 3aIMUTY. 3apakeHHE KIUBOTHBIX

U eXKeIHEBHbBIN cOOp Kiemeil mpoaosrKajcs 10 77-ro Hs UCCIIETOBaAHUS.
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POPMYVYJIA U3OBPETEHUA

Coenunenne GoOpMyJIbL:

R4
[
PN :
R Y \;
\ 74
N\Q

rae:

X npencrasiser coboit O um S;

Q' u Q? nezaBucumo npencTapsoT coboit CR® wiu N, mpu ycioBUH, 4TO 1O MEHbIIEH
mepe oxun u3 Q! u Q* npencrapser coboii N;

Y npeacrasisier coboi npsimyto ¢Bsizb uin CHy;

R! mnpencrasnser coboit H; Ci1-Cs ankun, HeoOA3aTeNbHO 3aMEIIEeHHbIH OIHUM
3amectutenem, BiOpaHHbM u3; CN, CONH2, COOH, NO; u -Si(CHj3)3; Ci-Ceranorenankuna; C»-
Ceankenmna,  Cp-Ceranorenankenmna,  Cr-Ceankunauna,  Cr-Ceramorenankunumna, — Cs-
Ciuknoankun-Ci-Crankuna, rae Cz-C4umkaoankui HeoOs13aTeNbHO 3amelneH 1 uau 2 arToMaMu
rajorera;, oxceran-3-un-CH»-; unm OeH3u, HeOOs3aTENbHO 3aMelleHHb rajoreHoM uian Ci-
CsraoreHaJKHIoM;

R? npencrapnser coboil (peHun, MUPUAMH, MUPUMMINH, THPA3HH UM MUPUAA3HH, TIe
q)eHI/I.]'I, MUPUAWH, MUPUMHUOVH, ITUPAa3uH WK NUPUAA3HH HCO65133TCJI]3HO 3aME€IICH OJHHUM-TPEMA
3aMECTHTEJISIMU, TIPU YCJOBHH, YTO 3aMECTHUTENb (3aMECTUTENIM) HE HAXOISATCS Ha YIIEpOe,

X

COCEIIHEM C YTIIEPOMIOM, CBSI3AHHBIM C — TPYIIION, Kaskaasi U3 KOTOPBIX HE3aBUCHMO
BoiOpana u3: Ci1-Csankuna, Ci-Csranorenankuna, Ci-Cstuoranorenankumna, Ci-Csankokcu, Ci-
Csranorenankokcwy, rajoresa, NO2, SFs, CN, CONH,, COOH u C(S)NH>;

R® npencrasnser coboit C1-Csankun unu Ci-C3ranoreHankun,

R* npencrasnser coboil MUpUANH, THPUMUANH, THPA3UH WIH MUPUAA3HH, Te THPUIHH,
MUPUMHIMH, THMPa3WH WK MHPHIA3UH HeOoOs3aTebHO 3aMeIleH OIHHM 3aMeCTHUTEJIEM,
BoiOpanHbiM 3. Ci-Csamkmna, Ci; -Csramorenanmkuna, Ci-Csankokcw, Cs3-Ciumkioankunia,
rajoreHa Wiu TUAPOKCH;

R’ mpencrasnsier coboit H, Ci-Csankun, Ci-Csranorenankun, Cs-Csuuxnoankun, Ci-
Csankoxkcu, C1-CsankokcuC(O)- umn (C1-Csankokcu ),CH-;

HUJIIN €10 COJIb.
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2. CoenuHeHue win CoOJib 1O M. 1, oTHUaromeecst TeM, 4To Y MPEACTaBIsIeT COOOM

NPSMYIO CBS3b.

3. CoenuHenne umu cojib 1o . 1-2, oTinyaromieecs TeM, 4To X mpeacTaBisieT coOoi

4. CoemyHeHHe MIM CONb MO JroboMy u3 mi. 1-3, oTnuuaromeecs Tem, uto R?

npeacTaBisieT OO0 METHIIL.

5. CoenuHeHHe UIM COJb MO JroOoMy u3 mm. 1-4, ormuyarormeecss Tem, uto Q!
npencrasnser coboii N, Q? npencrasnser coboit CR® u R’ npexncrasiser coboit H, metun uiu

(CH;CH,0),CH-.

6. CoenuHeHue WM COJb MO JIKOOOMY W3 mm. 1-5, oTiuuaroineecss TeM, 4TO R*

HpenCTaBIsieT COOOH 2-MMPUINH UK 2-TUPUMHINH HeoOs13aTenbHO 3amerneHHbIH C1-C 3aIKoKen.

7. CoenuHeHNe WK cOojb 10 1. 6, OTIHyaroIeecst TeM, uro R* npeacTaBisieT coOoit

2-NMIUPUMUANH.

8. CoenuHeHNE WM COJb 1O JE0OOMy M3 mm. 1-7, oTnmuaromeecs TeM, urto R!
npencrasisier codoit uuknonporuia-CH,-, w-nponun, CH=C-CH,-, CF3CH>CH»-, FCH>CH>-,
FCH,CH>CH;-, 2.2-nudpropumknonponun-CHs-, 2 2-nuxnopumknonponuwi-CHz-, H, CHs,
(CH3)3S1CH;-, CH3CH2- ritu CNCHz-.

9. CoeniHeHNE UM CONb MO M. 8, oTauuaromeecs TeM, uto R! npexcrasnsier coboii

uukionpomnmi-CHy-, CH=C-CH»-, H unu CHs.

10. CoeniHeHHEe WO COJb 1O Jr0OoMy u3 mm. 1-9, oTimuaromeecs TeMm, uto R2
NpeaCTaBJIsieT coboi 3,5-6uc(rpudropmerni)beHu, 3,5-nuxnopdenun, 3-
TpudTopmMeToKCHpEeHNU, 3-xnop-5S-rpudTopmermndeHu, 3-umanodenu, 3-xy0p-5-

TpudropMeTokcHpeHmT WIu S-TpuTOPpMETHIMUPUANH-3-11, 3-OpoM-S-TpudropmeTrdeHm,

3-nmano-5-rpudropmermndennn i 2,6-6uc(TpudTopMeETHI)TUPUINH-4-1JT.
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11. CoenuneHne Ui conb 110 1. 10, oTmuaromeecs TeM, urto R? npeacrasiser coboit
3,5-6uc(rpudropmerni)peHu.

12. CoennHenne wiau comb MO 1. 1, KOTOpoe TpencTamBiser coboir N-

(uuknonpornunmern)-N-[(15)-1-(2-mupumunns-2-un-1,2 4-tpuazon-3-mwn)atuil-3,5-
ouc(rpudropmermn)oenzamun, N-npon-2-uaun-N-[(15)-1-(2-nupumuann-2-un-1,2,4-rpuazon-3-
wi)ati|-3,5-6uc(rpudropmermn)doenzamun win N-metui-N-[(1S)-1-(2-nmupumunun-2-mn-1,2,4-

TpHUazoJ-3-mi)3Tui|-3,5-0uc (TpudTopMeTI)OeH3aMHI .

13. Komnosuuusi, copepskainas COeAUHEHNE WM COJb 1Mo Jrobomy u3 nn.1-12, u no

MEHBLIEH Mepe OUH MTPUEMIIEMbIA HOCUTEIIb.

14.  CoenuHeHHe WU COJb 1O JIOOOMY U3 Tl 1-12 ayist MpUMEHEHUs B TepaIuu.

15. CoenuHeHue WU COJIb 1O JIFOOOMY U3 . 1-12 1J1st UCTIOIB30BAHUS TIPU KOHTPOJIE

HaZ SKTONapa3uTaMu Ha TEJIEC JKUBOTHOI'O.

16. Crioco0 KOHTpONS Hajg SKTONMApasUTaMH HA Tejle HYXKAAKLIErocss B 3TOM
JKUBOTHOTO, BKJIIOUAIOIIMK BBeAeHUE 3(P(PEeKTHMBHOrO KOJIMYECTBA COCAMHEHHUS HIJIM COJU IO

nrodomMy u3 mm. 1-12.
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