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ZMCCEPTALHOHHOIO COBETA, %%/;,‘, [’ L
K.X.H. Hoposa M.T,

OBIIAA XAPAKTEPHCTHKA PABOTHI .

Ax-ryam.nocrs paborni. B NOCIICAHKE FOBI MCTOMb CHHTCTHYECKOI opranu-
HCCKO# XHMITH HAXOMAT BCE GoNice WHPOKOE NpHMEHEHHE npH CHHTE3E aHanoros Gio-
JIOTHYECKH AKTHBHBIX BCIICCTS C UELIO COIJAHMA HOBLIX BLICOKOI(PEKTHBHLIX Jic-
KapCTBCHHEIX NPENapaTos ¢ HU3KOH TOKCHYHOCTSIO. TlepCreKTHBHBIME COCMHCHHA-
MH JUL CO3NIaHHA Ha X OCHOBE JICKAPCTBCHHBIX NPEIAPATOB ABNAIOTCH NPOHIBOAMbIC
HMRAA30-THANHA30NA, COAEPXKAUIE Pasniynbie GyHKIUHONANLNEIE rpymnbl, o6naga-
IOIME LCHHLIMK CBONICTBAMM W HAXOJINIIMC NPHMEHEHNC B KAYECTBE HHTHOHTOPOR,
AHTHOKCHAANTOR, TOBCPXHOCTHO-AKTHBHBIX BEWICCTB, (NOTOPEAreHTOB M FMONMYNpo-
HYKTOB B OPraHHYCCKOM CHNTE3C.

Heo6xo/uMo oTMETHTS, WTO JIMTEpaTypHBIC CBEHSHHT O METOAAX NOMy4CHUS,
CTPOCHHI 1 CBOHCTBAX MPOH3BOMNEIX MMHAa30[2,1-5][1,3,4]tHannaz0nos BecsMa oT-
PEIBOYHBI, NO3TOMY CHCTCMATIMECKHI NOMXOA K PelIeHNIO Toit NpobneMsl ABiACTCS
AKTyansHO 3a1ayeii.

Ien1b10 HACTOALICTO HCCHCAOBAHNA ABIIIACK: x

- paspaboTka METONONOTHM CHHTE3a, CBONCTB, CTpOCHHA M OHONONIHecKoil
aKTHBHOCTH Mouu(buuupoaannux PA3NMYHBIMH 3AMECTHTELAMH PRAA [IPOH3BOIHBIX 2-
6poM-5-THouunan-6-(4- 6pouq;emu1)umazo[2 1-b][1,3,4Jmannasona it 5-((2:6pom-6-
(4-6pomdennn)umunaso[2,1-b][1,3,4)anuazon-S-unyrio)-1,3 4-tHanuazon-2-aMuna.

Ans pocTHAeHHS NOCTABACHHOM LeaH Hago GLUIO pewunTh Cieayioue 3a-
AaYn: ) 4 :

~paspaborars ONTHMAILHYIO ucmnuxj CHHTE3a pRlla NPOM3BOAHLIX 2-Gpom-5-
TiOLMAH-6-(4-Gpomdennn)uminaso[2,1-b]}-{1,3,4]tnannasona i panee He OMHCAHHOTO
COCNMHENMS -((2-6pou-6-(4~6pon¢cuml)ummaso[z 1-5][1,3 4]m:uma30:x-5-un)
mo)-l 3,4-THannason-2-aMuna;

“H3YMMTh BO3MOXKHOCTH MNOTYHCHMA 2-ammonpomaomiux S-((2-6pou-6—(4—
Gpomdennn)umunazof2,1-5](1,3 4]mamla:qn-5-un)mo)~l 3,4-THanua3051~2-aMHHOB
peaxiseii HykneoQunsHOTo 3ameulersa atoma 6poma B nonoxesun 2 5-((2-Gpom-6-
(4 6pombensin)umnaaso[2,1-b][1,3 ,4]'mammon-5-un)mo)-l 3 4-Tuanuznon 2-

‘aMlﬂlOB

-H3y‘lHTb BJIHAHHC pasmmuw( nmecmmneﬁ Ha H3MCHEHUE BANCHTHLIX xonc&a—

uuit 8 MK-CnekTpe BCEX XMMMUECKMX CBA3eii 5-{(2-Gpom- 6-(4-6poutbcmu1)—

umnnaso(2.1-6][1,3,4jrnamnason-5-1n)rio)-1,3,4-Tvannason-2-amuHa;
-YCTaHOBWTL  CTPYKTYPY npou3BOAHLIX . 5-((2-6pom-6-(4-Gpomdenn)-

.'uwma:;o[z 1-][1,3 /A]-Twaguazon-5-un)mo)-1,3 4-11mnnaso.l-2-amma " (bmuxo-

xuumccxuun Mcronauu ananusa;
- ycmuonm' xapampucmxn (bpaructrrapuux MOHOB npouanommx 5-((2-
6pom-6-(4-6pouocbeuun)uuunaao[2 1-b][1,3,4]uanuazon-5-un)ruo)-1,3,4-
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THAHA30/1-2-aMHHA MCTOJIOM uacc-cnexrpoumpml C NPUMEHCHHCM PANTHYHBIX BI-
JIOB HOHM3ALMM,;

-M3yuMTL  GMONOrMCCKYIO  aKTMBHOCTs  5-((2-Gpom-6-(4-Gpom-enn)-
umuaaso[2,1-b][1,3,4lmaaunason-5-un)mo)-1,3,4-mannason-2-aMHHOB H KX NPOM3-
BOAHBIX. Al e ' F .

Hayunas noBu3Ma: CHHTCIHPOBAHB! M MOMNGHIMPOBAHE! HOBLIC NPOM3BOAHBIC
5-((2-Gpom-6-(4-6pomodeniut)ummnasof2, 1-b]{1,3,4jruannaszon-5-un)mio)-1,3,4-
THAANA30M-2-AMHHA M €ro 2-IKHA/apHNaMKHO- ¥ 2-anKun/apuncynbgua-npon3Bos-
HBIX; ]

-M3Y4eHA PEAKILHA NETCPOIMKIHIALMH THOLMAHOBOI rpynne! 2-6poM-5-THouMaN-
6-(4-6pomdemn)imiiasof2,1-b][1,3,4Jmuanuazona ¢ THocemukapGasmion;

» 1 ~CHHTE3HPOBAHB! 2-aNKHNAMHHO- M 2-anKiutrHonponssoassie S-((2-Gpom-6-(4-
Gpomdennn)uminaso[2,1-b][1,3,4]manuazon-5-11)mi0)- 1,3,4-Taanazon-2-aMHHoB.

Tporio3 6ionoririeckoit akTHBHOCTH (in silico) cHHTCINPOBARHBIX COCAMHCHMI
nokasam,  wro  5-((2-Gpom-6-(4-Gpomdennm)umnnaso[2,1-5][1,3,4)-nanuazon-5-
un)tio)-1,3,4-THannason-2-amMuH ¥ ero 2-THOdEHUANPOH3BOAHBIC NPOSBAAIOT NPOTH-
BOTYGEpKynésnyo aKTHBHOCTS.

" YCTaHOBNCHLI YCNOBMA NMPOTEKAHMS Peakiuit HyKNCOPUABHOro 3aMCIICHHA B 5-
((2-6po-6-(4-Gpompemiun)uminazo(2,1-b](1,3, 4 uamuason-5-unyrno)-1,3,4-
THaaua3on-2-aMHHaX. ;

Misyuensi cnexpst "H- u C-SIMP 5-((2-6pomo-6-(4-6pomdienun)nmmmazof2;1-
b](1,3,4}rnanuason-5-un)muo)-1,3,4-nannazon-2-aMuioB 1 1x NPOM3BOJHBIX. - .. -

- IlpaxkTiyeckast uennocrs. Cunresuposan pan NPOH3BOAHBIX  2-Gpom-5-
THOLMAN-6-(4-6pomennn)umunasof2,1-b][1,3,4]rsanuazona 5~((2-6pomo-6-(4-
Gpomoderiun)-uminaso[2,1-5][1,3,4Jruannazon-S-un)rio)-1,3 JA-Tiannazon-2-amika,
coacpxalx GapmMakoQOPHLIC TPYNNLI, KOTOPHIC MOIYT GEITh NOTEHUUANBHBIMI 06H-
CKTaMH JUIR CO3NAHMA OHONOrHMYECKH AKTHBHBIX sewects (BAB). Jlannsie cnekrpans-
HBIX aHANW3OB MPOM3BOAHBIX  2-Gpom- S-'mouuan-6-(4~6pom¢cmm)uuwxa30[2 1-
b][1,3,4]-Tuanuazona n 5-((2-6pouo-6-(4~(‘ ponoq)cmm)nuunaso[z 1-5][1,3,4}-
THARHA30N-5-11)THO)-1,3 4-ma1umon-2—amma 'MOXHO MHCNONbL3OBATL B KauecTee
CHPaBOMHBIX Ui MAEHTHUKAUMN CTPyKTYp a30- ¥ CCPOCOACPHAUIIX FETCPOLIKIH-
HCCKHX COCHMHCHMIT K onpcncncuux 3x30umunwecmx cbyuxtuaonmmum rpynn B
NaHHBIX TCTEPOLMKIIAX,

OcHoBHLIE NOMOKENIS, BLIROCHMDIE HA JAMMTY:

- peaKuia LUKIH3aIHA 2-6poM-6- (4-6pou¢ennn)~5-monmauaruymao[2 1- b][l 3 4]
Thanuazona (4) c THocemukap6asnaoM;

- peaxuui awiwnpoanus 2-NHR-npoussommsix nmmnaso[2, l-b][l,3,4]'mt.uw0na,

- PC3YNETATEl HCCIICAOBANNA PCAKUMHK HYKICOPILILHOID 3auemcmu mua 6poma, B
2-6pou—5-'mouuau-6{4-6poutbcuun)nunnaso[2,1-b][1,3 4]'nwulmm H 5-((2-6pou-
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6~(4-6pomodernun)nmu-naso(2,1-b)[1 »3,4jrwanuason-5-un)nio)-1,3,4-magmason-2-
amuna;

= METOAB! MOMy4CHHR 2-anxm|/apunauuuo- H 2-anxm1/apnncynb¢unnpouzuommc
JaHHOrO IHKIA; :

- AHAM3 CTPOCHHA NMONYHCHHBIX BEWICCTS Ha ocnose nanupix MK-, 'H-, l’C—flMP-
CHEKTPOCKOMHH H MacC-CREKTPOMCTPHH;

= PE3YNILTATE! HCCIE/OBAHMA NO OUCHKE AHTHGAKTEPHANLHONO NOTEHUMANA in vitro
BOZMEIX  pacTBOpOB  NMpOM3BOAMBIX  5-((2-GpomM-6-(4-Gpombensun)iminazo[2,1-
b][1,3,4Jrnannason-5-un)rio)-1,3,4-rnanmazon-2-aMuua # ero 2-ankun/apunamMuHo- 1

* 2-@IKHN/apuncy b pUANPON3BONKEIX 1O OTHOWICHMIO K TecT-KynsTypam: Pasteurella

multocida, Salmonella dublin w Bac. antracis, Brnenennmix u3 JKHBOTHBIX, 3a60nes-
LUHX pecMpaTopHsIMK 3ab0NCcBaRNAMH.

Crenent nocrosepuocrn u anpoGauus paGors:. Hocroseprocts pesynsraTos
NORTRCPAIACTCA BOCMPOH3IBOUMMOCTLIO IKCIIEPUMCHTANLHLIX AAHHBIX, BCTPEUHLIMH
cunTesamu, nannsiMi 'H ,PC-IMP 1 UK- CMICKTPOCKONHIS, MacC-CrIEKTPOMETPHH, a
TaKKe NPOBE/IeHHEM paja paboT no onpeacnenmio Guonoruyeckoli AKTHBHOCTH CHH-
TE3HPOBAHHBIX COCAHHEHMIT,

Iy6nnxaunn. OCHOBHEIC Pe3yNbTaThl orrpaacem.l B 25 HayuHmIX paboTax, B TOM
uicnie B 12 CTathaX B PEUEHIUPYEMBIX KypHANax, peKomeHnoranisiX BAK Mim-
o6pnay|<n P®, nomyuen Mansiit NaTEHT M aKT O BHEAPERI,

Jinunbiit BIan asropa. llucccp‘raxinx npeacrasnser coboit pe3ynsTaTh Hecne-
JOBaHMA, BBITONHCHHONO NH4HO asTropom. PaspaGorka cnocoGos cuutesa u ananus
SKCNEPHMCHTOB, ONHCAHHLIX B AMCCCPTAUMK coeuucHiti, 06paboTka i anann3 xc-
NEPHMCHTANBEHOrO MaTcpiasa, GopMyupoBaHic BBIBOOB paboThl, NOATOTOBKA Ny6-
nuKkaumii ¥ anpobauis MaTEPHANOB OCYIICCTRIIEHE! COBMECTHO C HayMHBIM PYKOBO-
TENCM.

O6nem i cTpykTypa paboret. Jlnccepraius npeacrasnser pyxonncb oﬁwvon '
145 cTpaniu KOMNLIOTECPHOro HaGopa, COCTOMT M3 BBCACHHS M 3 I1aB, NOCBAWEHHHIX
0630py nuTepaTypel, pesyabTaTam COGCTBEHHBIX MCCACAOBAHMIL It uxX chymcmuo

IKCIICPUMEHTANBHOI YACTH, BLIBOAOB. JlnccepTaums wmloclpupoaaaa 26 pucynkami

1 9 tabauuamy. CNMCOK HCNOMNB3OBAHNON IMTEPATYPHl BRNIOYAET 124 pa6o~r
OCHOBHOE COJEP)KXAHHE PABOTBI

Bo Bnesenuu npeacrasnena CTpyKTypa AKCCEPTAUHOHNOI pa6on.| oGocnoau-
BAETCA AKTYaNbHOCTh paGoTHI, WINOKEHBI UEAN M 33734, HAYYHAR HOBM3HA W cE
NpaKTHYeCKas UCHHOCTS,

B nepsoii riaBe Npe/ICTaB/CH aHAMM3 M oGoﬁulcuue Hay4HBIX uyﬁnuxanun xa-
CAIOUMXCA OCHOBHBIX MOJAXOJOB K CHHTE3y TNpPOM3BOAHBIX KMHAaso[2,1-
b][1,3,4]THamua3oNoB HA OCHOBC PCAKUMH LHKIOKOHACHCAUMHM 2-BMHHO-5-GpoMo-
1,3,4-Hanuasona ¢ napa-GpomopenanGpomucteiv, Kpome Toro, B 310it rnase npu-
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BCJICHO onucaine XHMHYCCKIX cBOJiCTB JIPOH3BOAHBIX nMuaasof2,1-
b][1,3,4}manuazonos, H3yucHs! TCOPHTHICCKHE OCHOBE! peaKiitii 2,5-Au3aMe e HBIX
HMHAA30-THAAHA30JIOB.

Bo Bropoii raase npeacraBneHst u o6cyxaloTcs coGCTBERHBIC IKCNCPHMCH-
TANBHBLIC [aHHBIC NIO Pa3paboTKe OCHOBHMLIX HAMPABNEHHH CHHTE3a NPOM3BOAHEIX 2-
6pom-5-Tiouuan-6-(4-6pompenin)umnnasof2,1-b][1,3,4]-nanmaszona u 5-((2-6pom-
6-(4-Gpombennn)nmiyiaso(2,1-b](1,3,4lmamnason-5-un)io)-1,3,4-ruaunason-2-
aMHHA, 2 TAKKC ONHCAHB! NPOTHROMHKPOOHEIE 3¢¢cm NPOK3IBOIHBIX 06CYKAACMBIX
COCAHHCHMIA.

Tperesi rAARA - IKCNECPUMCHTAILHAL YaCTh, nocsumeua CHHTE3aM MCXOJMLIX
coeauneHuit ¥ MPOH3BOAHBIX WMIAAso [2,1-5][1,3,4]uamuasonos.

Monyuenue 2,S-nu6pouo-6-(n-6pou¢emul)nuwuso[Z 1-b] |l,3,4]rulnuaaom
@@ ..

AHanN3 nUTEpaTypsl NoKasan, 4To HajificHb! HCCKO/ILKO criocobos monyyenna
NPON3BOAHBIX MMHAa30[2,1-H][1,3 4]manuazona, 1 nanbonee ymnobueiM MeTomOM
cHHTe3a 2 5-w16p0\1o-6-(n-6pouq:cuun)uuunaso[2 l-b][l,.a ,4]rnagmasona (3) saBas-
€TCA peakumns :mexrpoc}nmbnoro 3aucmcmu B 2-6pom-6-(n-Gpomdenin)umunaso[2,1-

b]{1,3,4]thannazone (2), xo-ropmﬁ oﬁpasycrcu npy mMkau3anen 2-6pom-5-amuno- -

1,3,4-THanuasona ¢ napa-opomd)cnammﬁpouunov < BhIXOAOM 68%.
IMponecc nonyqeﬂmt coczxmlcxmx (3) npomxacr no cxeme 1:

Cxema 1
‘/Br
N"! -~ :\'.\
M-8y« 70 _aBuon n:;("“ Ny O—B'
_ TGS 1% Na,CO \_4
Br (g ] S =
3 .5-"4.v :‘:é ._;
o z3ig
o1 g N. ./( f ,"'
* Bl ): "\_ Br -

s
3

Kak sinno n3 cxemsi peakuun, ans nomyseuns coenmmenus (3) Hamu cunTean-

posan 2-6pom-6-(n-Gpombenin)iminasof2,1-5)[1,3 4]ruansnazon (2) B kauectee cy6-
CTpaTa 3NCKTPOPIILHOTO 3amewenns, asee, ans nonyuenns coeaunenns (3) nposo-
nunn GPOMBPOBAKHE B CPEAE JIEATHON YKCYCHON KHCIOTHI (cxema 2). 4

ATOMBI 230T2 B 4-0M M 7-OM NONOKEHUAX HMINA30-THAAMAIONEHOFO KOTbUA fno-
BBILLIAIOT B MMMAAIONBLHOM (PArMEHTE IIEKTPOHNYIO TLIOTHOCTD, ¥ ATOM yraepona S-
ro nonoKeHHA NPHOGPETacT YaCTHYHO OTpHUATENBMENT 3apsA. 3a cudr 3TOFO MjeT
SMCKTPOPIIIBLHOC 3aMCLICHHE HAa GPOM B 3TOM NOMOKEHHH.

e i
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HRanee ¢ uensio HCCAENOBaHMA PEAKUMM INEKTPODILILHONO 3aMELICHHA COCAHHEHMS
(2) naMu u3yuena peakums THOLMANWPOBAHUA KIHHOIO TCTEPOITKIA B IIPUCYTCTBHIS

MOneKyiapHOro GpoMa B cpejie YKCYCHOM KHCI0Thl. ONTHMANBHBIN YCROBHEM JIAHHO#

PeaKILiit ABIAETCH 106aBNICHIE IKBHMONAPHOTO KOMIECTBa GPOMa K CMECH COC/IHE-
HHA (2) M poaaHHA2 KaaHa B JIeARHOM YKcycHoit kncnote. Heo6xomMo oTMeTHTb, 4T0
B 3THX YCIOBHAX atoM Gpoma C(2)-Br reTepouniia, a Taioke 6poma C(n)-Br dexin-
HOfi TPYNNBI HE 3aTPAarMBacTCA B PCAKUNN C POAAHMAOM KAHA. 3a CHET ATakM I/cK-
TPOHILHOTO PCAreHTa THOUMAHWIEHONO HOHA NPOMCXOAMT 3AMELICHHCE NPOTOHE B S-

OM TOJIOAEHMH HMHAA30BHOro Xonhbua, B’ pcaynb'rare KO‘I‘OPOI‘O oGpasycrca COCJIH- =

‘Henue (4) (Cxema 3).
Cxema 3

Ci,CO0H
KSCN + By ————— KBr+ B:SCN

CH,COOH + RISCN ~———»= (‘H)COOM-‘.BI < SCN —————= CH,;COO0" + *SCN + HBr

N N-~x
Br \N —— | B v 4
“:—&}@ . r_(s’L‘N
’ e 1
e

Kax nnmlo 3 MeXaHuIMa pcaxuuu oGpasonasmuﬁcu Spoumouuau B yxcycuoﬁ
KHCJIOTE, ARMACTCS MATKHM THOLHARHPYIOULHM arcmou, KOTOpSIii HCTIONE3YIOTCS JUId
'ruouuauupouuux rcrcpouuxnon

.



C MCNIONb30BAHKEM KBIHTOBO-XMMHUCCKIX PACcYCTOB GBUIM NOMYHEHB! NAHNBIC,
KACaloUMCCA MUHHMYMA SHEPrHH M PACNPEaCNCHNA 3APA/IOB B MOIEKYIAX, NO3BOMA-
I0ILME OUCHHTE BIHAHIE NPUPO/L! 3AMECTHTE/IA HA SHEPICTIICCKYIO CTAGWIBHOCTS,
Kak ucxoanoro coeautenne (2) (Epn= -6065.06828138 a.u.), Tak # NpoayKTa wﬂ
- cocaurcHns (4) (Epy=-6552.99799402 a.u.). YcraHoBaeHo, 4T0 BBCACHHC THOUHA-
HOTO PaNKana ¢ COCTaB CTPYKTYPS! NOBHINIACT IHSPreTHUECKYIO CTaGMABHOCTL NPO-
JyKTa peakumu.

B HK-cnextpe coenmnenua (2) B xpnc-rannuqccxou COCTOAHHH uaﬁmouaercx
nonoca mornonieHus B-o6nacti 1655 oM ans C=N-@parmenta THAIMA3ONBHOMO
KONBUR, @ MONI0CA NOMJIOWEH S 1S C=N-¢pamenm HMMZA30JIBHOTO KONbUA NpOAB-
nserca B o6nacti 1518 cm™. Bancumnsie koncGanna C=C-dparMenTa HMIIAI0NEHOO
KonbUa nposensiotca np 1493 cm™, a nonoca norsowmenms B o6nactu 698 e xa-
paxtepna ana C-S-C-tnanuasonsioro konsua. B HK-cnektpe cocannennsa (3), 8 or-
NIYHE OT CNEKTPA COoeAHHEHHS (2), HabMONAeTCA CYMECTBCHHDI CHABUI HCKOTOPBIX
NOJSIOC NMOTJIOWCHHs B BBICOKOYACTOTHYI0 obnacts. B obGnacrax 1585, 734 u 1518,
1490 cm™ nomocw nornomenns cooTmeTCTRYIOT BaneHTHEIM KoneGanmsm C=N-
C=C-dparreHTOB THAHAZ0MBHOIO M HMIAA30/1LHONO KONCL, @ I10/I0CH! HOTJIOWEHHS B
obnactax: 674 1 712 ex™ ABARIOTCH BBHICOKOYACTOTHBIMI NONOCAMH MOrNoUIeHHIT, Xa-
pakrepubie “ns  2-C-Br n° 5-C-Br. [Jins aksodynkumonansueix rpynn 2-C-Br-
THAaAHA30NsHOM 1 #-OPOM(CHINBHOI rPyNN HMHA230NEHOTO dparMeHTa CoeuHeHNs

(2) monocsk! noraoleHNs nposBAsIOTCS Npy 749, 3084, 2360, 1125, 1077 1 939 cm™' w1 -
ana coenunchua (3) B oGmactax 1008, 1168, 963 u 827_ca¢'l (4TO XapakTepHO A -
nnockux aeopmaumonnsix konebanuuii), 838 n 721 cm™ (uTo Xapakrepno ans me---

II0CKHUX ZAedopMaHORHEIX KosebaHuii).
PeaynuraTel anemeHTHOrO aHann3a coeannenuit (2)-(4) noxasanst B raﬁnnue )
TaGanua 1 - JlauHelc 31CMEHTHONO aHANH3A CoeAMHEHHUii (2)-(4)

Tun, Buuncncno, % "BpyrTo- Haiineno, %

°c C- 1 LD S | ¢opwyma [ C | H | N S

(2) | 199-200)| 33.45 | 1.40 {11.70 |8.93 |C;HsNsSBr; | 3343 | 1.39 | 11.69 | 891
(3) | 142-143| 2743 | 092 |'9.59 (7.32 ‘|CioHsN;SBr; | 2739 | 091 | 958 | 7.30
(4) | 176-177{ 31.75 | 0.97 ;l3.46 1541 . IC\HaNgS2Bry | 31,73 | 095 | 13.44 | 1539
Huxmisauna 2-6pom-6-(4-Gpomdeniun)-S-rnounanarumnaaso|2,l-

bj{1,3,4]tnamuazona (4)
Hurposauue u THOLHANHPOBAHIE POMATHHCCKHX M TCTEPOAPOMATHUECKIX CO-

Ne

------

NPHBOAAT K 06pasoBaHmio CBAZN yrncpozx rmpomu (CN u C-S) Cocmcuux,

NOMYSCHHBIC STHMH PCAKIHAMH, HCTIOMEIYIOTCA B KaueCTBE npexypoopos JNR NpOk3-

BOACTBA (PapMAUEBTHYCCKIX, ArPOXHMHYCCKHX M NPOMBIILIEHHBIX npoayKToB. 3a
8

. ipoweaue roant 610 pazpaﬁo'muo Hecxonsxo xouuepllccxux npoucccon Ans npo-

H3BOJICTBA TAKHX MATCPHANIOR, .

Onun u3 nonxonos s nomyuenns 6pounpou3:onuux HMHAa30[2, l-b][l 34]-
THANHA3ONIOB 3AKTIOYACTCA BO B3aivoneficTBn coepmnenna (4) B cpeac KOHUCHTPH-
POBanHOIR CepHoit KMCNOTI npy 40-50°C ¢ THOCEMHKap6a3uIoM, YTO NO3BOMLET 110-
TYSHTE coenpienue (5), KOTOPOC MOXHO HCNONL30BATH, KaK KMOYCBOIt SNCMCHT AN

. CMHTe3a Cepuy 1IPOH3BOJHBIX ummaso[z 1-])[1,3,4]rwanuasonos (cxema 4).

Cxemad - : <chuonncuo “ITO PeaKUNs UMKIH3AUHA CocamHe-
; ity .mu (4) B cpenc xonucm-pnposaanoﬁ cepHoii xuc-

of Am'm npu 40-50°C npu pearupoBanus ¢ THOCEMH-
xap6mmou NPHBOAMT K ob'pasoxmmlo coeuHe-
“HmR (5). Cpasuenue 'H AMP CIICKTPOB COCMMHCHMiL

: ; ) u(S) FIOK36IBACT HAIMYIE CHTHANIOB IPOTOHOB

NH,NHCSNH,| M50 : t

_ i aunnorpynnu (s, 2H, NH,) B o6nacru § 7.15 m.x.,

it _ s__k )\M,‘ _ KOTOpBIC OTCYTCTBYIOT B coc/Helinn (4), a
/( . CHFHANE! . npoTOHOR, Xapakrepuelc  gas  n-

‘</ o >\©\ opombeunnmoﬁ rpynnsl, o6Hapyxeusl B obnacTi
\ 791 M.Jl (d, 2H, C-0, Ar:Br) n_7.54 M. (d 2H, C-
ey T m, Ar-Br) (rabmma 2).

Cmrrea, CBOIICTBR M yCTaHOBNeHME CTPYKTYpPH! 2-S-npou3soaHbLIX S-Gpou 6-(4-

ﬁpomq»euun)umunnolz, 1-B][1,3,4Jrnagnazona (6)-(11)~ _
Jo Hacroauero Bpeueuu, Xort . ¢ Gbuim nponcncnu CHHTE35! 2~RS .6~ (4-

P

© Gpomdennn)umnnazof2, l-b][ 1,3,4Jruannasonos, -a mme donee' unu Mcucc H3yeHb
g dmauxo—xummecxuc caoﬁcraa ITHX COCAMNCHMNIT, NPAKTIIECKHE AaHHbIE' no cuuTesy,
'M3YMEHMIO CBONHCTR H npuncucumo B KauecTne GHONOrHUECKI aKTHBHBIX COEAMHCHMI
TIPON3BOAHBIX 2-RS-S-6pov|-6-(4-6pou¢enun)nuunaao[2 1-5](1;3 ,4lmhanmasona or-

cyteTsyiot. Hexons us a7oro. wamn 6bi1a nocrasnena 3anaya NONY4HTHL HOBblE 2-S-
NPOU3BOAHLIC S5-6pom-6-(4- 6pom¢enun)nuunaao[2 1-8][1,3,4]wanuazona ¢ nocse-
LyIOUMM TIEPCXONIOM K MCCNCAOBAHMIO GHONOrIYECKON AKTHBHOCTH CHHTE3MPOBAK-
HLIX cocinnenuii. B nannom MCCNICAOBAHMH B KAMCCTBE HYKIICODMABHBIX YACTHLL MbI
BuIGpany re'rep)m/apun- ® UIKHATHONATHL B 3asHcHMOCTH OT NpHPOZL! 3aMeCTHTENEH
THOIATOB PEAKUMA THONHPOBAHMA NPOTEKACT MO PasNMUHbIM Hanpasnenns. Tax, npu
NPAMOM TKHATHONHPOBAHUN COC/UTHEHNS (3), KPOMC OCHORHBIX MPOXYKTOR TaKKC
obpasyiorcs WIKOKCHMPOH3EOAHBIC | 5-6pou-6'(4—6pouq)cuun)umm:uo[z.l-
b](1,3,4}rnammasona.

" Taxum obpasom, ¢ nenuo CHHTE3 . 2-apnn—(rcrcpun)mo-5-6pou-6-(4—6pouq>c-
Hun)uMiaaso[2,1-5][1,3 4]manuaaonon peaxis . poBORMNAch MyTEM B3aBMoncHt-
CTBiA cocmiHennA (3) ¢ Hatpuesoit conbio apun(rerepun)THansTOB B cpene JMMA
FIpH KOMHATHOI TeMIlepaType. YCTAHOBICHO, HTO PCAKUHA YYBCTBHTE/BHA K YCNIOBH-
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AM NpOBEIEHIA, TAK KaK NPH BHICOKOIt TeMnepaType peaxiiua HAET C paclleruiCHHEM
GunKueckoro GparMenTa, a HyKIcoQIIBHOE 3aMeIlCHHE B OCHOBHOI cpeae npu
25-30°C npusoauT K o6pazosanino coemunenuii (6)-(7) ¢ uxonamit 78-83% (cxema
5).

Cxema § Jimcc, C UCNBIO M3yHCHHA TNOMABIDKHOCTH

- aToMoB GpoMa B 5-M IOJIOXCHIM HMHIA30/IBHOTO
_m-—(’tlé—,—@—m dparmesTa ¥ B 4-M nonoxenus n-Gpom-
iy 3
ue:-sul ’

cocnunenns  (3) ¢ ua'rpucnoii_ COJIBIO
apIU/ICTCPWITHONSTOB B BOAHO-/IOKCAHOBO#
Br x cpene npi Harpesawuyu B Tewenne 3-4 u. Tlpn

N-nA /= IKBHMOJNIAPHOM  COOTHOIICHWI  PCArHpyIOLiX
Het-s— i e W
SN § BCWICCTB, 3aMCUICHHC NPOTEKacT Hﬁ“pmb“o.

d>enunsnoﬁ rpyniisl, Osita TpoBEHICHA PCaKLULA
NaOH

& OOGHapy:cHo, MTO NpH JIAHHBIX YC/IOBHAX 3aMe-
b /5“{‘ 1MacTC TONBKO atoM 6poma, Haxoaauiics B no-
Het=  ~"Ng” “SH: T N

> : ST UNH  nowenus 2, a aroMbl 6poma B 5-0M MONOXCHMH

S0 rerepolKia H B 4-0M MONOKEHHH
denubHoil r_pyhnu HC 3aTParuBaloOTCA B [IPOLECCE PEAKLMI JIaxke NpH H3BLITKe CooT-
BCTCTBYIOWHX aPUA/TCTCPHITHONATOB, B PE3YLTATE HETO OGPA3yiOTCS COCTMHEHMA
(©-(). .

Takim obpasom, oxunm u3 Hanbosee yao6HBIX METONOB CHHTE3A COCAMHCHMT
(11)-(13) sBaseTca HEMOCPEHCTBEHHOE BIAMMOMCACTBHE 5-( ankun/apunmio)-1,3,4-
THAZKA30N-2-aMiHa © n-OpomdenaunnGpominom s cpene Gyranona npu HarpeBanuy
B Teuehue 5-6 w. B xome peaxumn obpasyercs G6-(4-Gpombenmsn)-2-
(anxun/apunmioumnnaso[2,1-b](1,3,4}ruanmason (8)-(10) ¢ muixosom 78-81%.

Nance, npu Gpomuposanuu cocaunennit (8)-(10) B cpene ncmanol YKCYycHOI
KHCII0TBI nonmyyinu coeputienus (11)-(13) ¢ seixopom 70-73% (cxema 6).

Cxema 6
{
‘ B 0
g BrPhCOCHBe! N N Ph| Nayco,® Newoa i
s \'"'—'f-.'_'..____l- iy —_— e AUAKS - 1/\‘ >—Br
ArAIKS S o-BuOM, "6y | s° TN | EoR &
ipe 4 @’(\ b2
..;b,;”‘. - & _:..
Alk= Me (b4, R): K1 (10, 9) : / YO
N N 1-
Rl SIS
Ar=¥s (1, 10) AHALS \s"“x/ \_‘}.,

11-13

Ycranosncno, wto npu Gpomuposauny - coepuuchuit (8)-(10) Gpom samemsaer
TONBKO BOJIOPOA B 5-M IONOKCHKH JAHHEIX FETCPOLMKIOB, e ;

10
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Coenmnenns (6)-(10) NPCACTaBAAIOT coboit Henbie kpucTanAnTeckne BCLICCTBA,
a coepunchna (11)-(13) - xéntie kpucTanmyecke BCUICCTBA, JICTKO PaCTBOPHMSIC B

ropsuem IMCO i JIM®A, HEPaCTBOPHMEL B ROZIC, ALCTOHC H HCMOMA

PHEIX pacTBo-
puTensx. ;

Coenunenns (8)-(10) Tarcke sensiores ONHHMH H3 KOMMEPHCCKH BBIFOQHBIX HC-

XOMHBIX coequenMit B cuiTese cocamnennti (17)-(19), » nanGonee YROGHLIM MCTO-
JOM B MX CHHTC3C ABNACTCH peakumus coenuuennii (8)-(10) ¢ Towmanarom xamus B
 MIPHCYTCTBHI MOnEKy spHoro 6poMa B cpesie neasoit yKcycuoii xicnotl. B pesyss-
Tate nony4enst coeannenns (14)-(16) ¢ oixonom 70-80%. Hance retepowsknisany-
¢ii THONMAROBOI! rpynILI C THOCCMUKap6asHaOM B Cpe/e CepHOIT KHCIIOTEI NOMy4CHbI
cocauncnns (17)-(19). Peakums npotexaer no cxeme 7 :

Cxema 7
9,
VJI’{%NH-n-Br-PbCOCHzR N-;f Ph| NaCOM o __(,"*N’\\ /__C/\_Br
AlKS” S 2 n-BuOH, 05-6 4 B‘.-ks)*m.(,J E:OH S'J""N Y/,
N,
NL“/—NH, 8-10
o8 ScN :
- TSSO N KSCN/Br
W A TR RS A T S e
il SRRy Ak s N CIHi,COOH
17-19 14-16

Alk= Me (9, 14, 17); Et (10, 15, 18), Ph {11, 16, 19)

Coecaunenna (14) u (16) npencrasnsior coboii KETTHE KpHCTANAHYCCKHE Beule-
CTBa, Xopowo pacteopumste 8 IM®A, JIMCO. ropauem n3onponanone i aHokcate.
Crpocune cocnuuenuit  (6)-(19) ycranosneno Meropamit 'H-, “C-AMP-
CHEKTPOCKOITHH } JICMCHTHOrO aHaNH3a. ‘ {
Oxncnenste 2-(anKua/apuirio)- 5-3amentenubix-6-(4-Gpompenmnumunasof2,1- ;
bl[1,3,4}ruanuazonos (11)-(19)

Oxncnenne coenmuennii (11)-(13) npeacrasnser unrepec ¢ ToUKH 3PEHHA NX
XHMHYCCKHX CBOHCTB ¥ GHONOrMeCKoit aKTHBHOCTH, NOCKONEKY ORMH M3 IIPOAYKTOB
MX OKMCJICHMA, @ MMCHHO 5-OpoM-G-(4-Gpomdenin)-2-(Metuncynbdornn)umiaaso-
{2,1-b][1,3,4]ruanuason o6nanaer WHPOKHM cnEKTPOM GHONOIYCCKON aKTHBHOCTH.

Peaxusa oxucnensns coeaunennis (11)-(13) 3 -xnopookcubensoiinoit kucnoroit
yCneIHO NPOTEKACT B CPE/IE ANXIIOPMCTaHA NPH KOMHATHOI TeMnepatype.

BeusBneno, 4To upn okncncumyu coemumenmit (11)-(13) B maHHBIX yci0BHAX
OKHC/ISIETCA TONLKO ATOM CEpbl, HAXOMAMMICS BO 2 NONOKEHHH FCTCPOLMKIIR, A cepa
C-S-C-THa/IHA30IBHOTO dparmeirra He 3aTparusaercs (cxema 8).

1
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" Cxema8 - H3secTio uTO, nepekics BoAopoja NErko

PRI T WCNONL30BATH, KAK -  OKHCAMTENBHLIH arcuT,
'”:;\';,M‘ks'__%ﬁj:&_@_m M3-32 IOCTYNIHOCTH B MOAMQHUNPOBAHMY an-
SN KiJ/apHATHONPOH3BOAHBIX S-THOLMAH- M 5-
: 11-13 ((S-amuno-1,3,4-Tnanuazon-2-wt)rHo)-6-(4-
6pom-demumminasol2, 1-b][1,3,4]-tuanua-
‘ 30108 10 CYAb(YOHHANPOMIBOAHBIX 3ITOrO
: Br knacca. Oxmucnenmem coemmuenuit (17)-(19)
M,Mk:;:)_«Nl’\S_@' p; TCPOKCHJIOM BOJOPOJa B CpeAe YKCycHoil
0 ST N KHCIIOTBI NP KOMHATHOIi Temneparype nomy-
20-22 YeHBl COOTBETCTBYIOILMCE NpoH3BOAMLIC G-(4-
6pomdenin)-2-apun/ankuncynsdomin)-
HMipaso-[2,1-5](1,3,4)-rnannasonst (23)-(25)
C XOpowWMM BEIXONOM 73-74% (cxema 9). Coennuenue (23) npencraenser coBoii Ge-
710C KpHCTAILTH'IECKOE BEILECTRO, ManopacTsopimoe 8 Me,CO u EtOH, pacraopumoc
& CH;COOH, IM®A, IMCO, ropstiem nsonponanoe i »-ButOH.

m-CIPRCOOH l

Alk= Me (20); Et (21); Ar=Ph(22)

Coeaunenns (23)-(25) npencrasnsior ‘éo- ' Cxema 9
Goii Genbic amopdusie nopowkwm,” Manopaciso- = - ¢ - r}'b\'
pimeie B auerone, Et,0, EtOH, ymepenno pac- S"‘ks) TNH;

TBOPHMbIE B BORHO-AMOKCAHOBBLIX pacTBOpax, = ¥
AM®A 1 IMCO., Ouucrky: coenmnenuii (23)- MA""S’"(S')HP} O
(25) MOXHO NPOBOAMTL nepekpHCTANMMIANMEI] 1 17-19

13 n-ButOH, osmako nywwme pesynstarst nony- '::g;,' N
YAIOTCA NPH. NEPeKpHCTANAK3aUMY 06pasuor 13
ButOH-EtOH. ' : '_E‘“i)\m{
C uensio pacmmpenns knacca THONPOU3- . J S ’
BOJAHBIX HMHAA30-THAMNA3OIIOB 1 BRCACHHUR HO- ,\,/Alk_g..,« 1_\ N e
BbIX (hyHKIHOHANLHEIX FPyNN B S o STUN -
23-25

cocaunense (27), namu Guin npoBendu pan pearumit UHKNOKOUACHCAUNH 5-aMHHO-
l,3,4-1-uanuazon-Z-uu-q>clmncynb¢ouun)xapGamommtgnaTa (1d) ¢ n-Gpomdenauun-
ranoreyunoM. Jlocnemyiomunm BBeacHuem THOWAHOBOI rpynnel B NPHCYTCTBHK
MOIEKyNAPHOTO GpoMa B Cpene NEARHON YKCYCHOM KMCNOTHI - K npoxykty 6-(4-
6pomo¢emm)ummaso[2,l-b][l,3,4]manu:nan-z-un-((bc:mncyan:onun)xapﬁauonu-

Tonata (2d) noxmyucn 6-(4-6p0Motbgunn)—S-rﬁomiaumummm[2,1-b][l,3.4]-
Tiannason-2-wi-(Gemmuncynsdonnn)kapbamomrnionar (26),  BBxOR KOTOpOro
cocrasun 80% (cxema 10). - . Dy iy ry '

Cxema 10

: : S  N-N s N
TSNS VAl
. WYY = (5 E‘u’ s /l%u
ol H Br
e 24
s ; I ‘
/Il\s)\uﬂ,- g SCN
S. : ¥ : 2 Ny 4
.
0§ M e ? /<//k B
OIS0 — O3 JAL
on § N e oh
n i %

Onate ke, HCNOMB3YA rETEPOLMKNIHAIBIO THOLMAHOBOI FPynIbl C THOCEMMKAp-
GasnpoM B cpenc ceproil KHCIOTH MOMYuEHO coenpncHIe (27) ¢ xopowm BLIX0OA0M
(74%). Coenmnenns (26)-(27) npeacrarnsior coboii xénTuic KPHCTAIUIHYCCKKE Belie-
CTBa, Nerko pacteopunmsic B ropauem JMCO nnn JIM®A, nepactsopumsic 8 Boae,
AUCTOHE 1 HCTIONAPHBIX PACTBOPHTEIAX. ‘ ‘ e

'H SIMP-criexTpbl ¥ JNIeMCHTHBII anam3 cocauHenuit (5)-(27) npusenenst B
Tabnmue 2 1 3. g 3 : : &t

Ta6auua 2 - 'H IMP-cnextp cocmmenuii (2)-(27)

o P - 3 e, Noyrme paamiase
2 | 794 7.66 7.53 -

3 . 7.88 7.55 &

4 . 7.84 7.63 :

5 : 791 7.54  |8=7.15 m.n. (s. 2H. NH)

6 " 7.81 7.53 §=845m.a. (SH. IH)

N . ' : : . s
R I R iy oty e T
8 | 7.9 7.65 753 [8=2.74 m.a. (s, 311)

9 | 7.93 7.69 756  |8=1.32(t. 3H, Cily). 3.29 m.a. (q, 2H. CH;)

10 : 78 7.53 2_-4:5;?,1“(;[ [fz(l;;))c-m ) 741 s (211 C-o )%
1 mocds > 3 7,56 | 8=2.79 M. (¢, 3H, Clly) > :
12 - | 796 | 746 |8=01.50 m.a. (1, 3H, CH;); 2.51 m.n. (g, 2H, CH;)

: - |8=7.50 m.n. (2H, C-3, C-5-phenyl); 7.41 .1
o Wl 782 | 75 lou C2, C- 6-phenyl); 7.44 mn, (H, C-5) .

§=7.85 .. (o-H(m)); 7.62 m.n.. (m-p(m));
. 5 . " |8=2.82 m.n. (1, 3H. CH,)
13



. Hamu 6una nocramnena sanaua H3YUHTL BCE CTpaTerm ' il
iy : . crp H CcHNTesa MMHAaso[2,1-
Bpodansnapme n b][1'3'4]‘7"311"330"‘5‘(1‘1'3"”';!)3"""03 H pa3paboTath Hanbonce 3IKOHOMHYECKH
§=7.52 m.a. (s, 1H, C-4), 7-49-7-512"@(-:(;“»(:21_;: BEITOANLIT MCTOA NONYYCHMA ANKMAAMWHHPOBAHHEIX Gpomdenn-nmmnazo-[2,1-
16 - 7.70 7.66 I(—:l-i;_&rs\;ll;' phenyl), 7.44-7.45 (s, 2H, C-2, : b][1,3,4)ruanmasonos, koropsic NIPCACTABAAIOT HE TONABKO TCOPCTHYECKHIt HMHTEpeC,
17| - 7.83 756 |8=7.17 w.x. s, 20, NHy), 2.73 s (, 3H, CHy) o o TPAKTIMCCIyIO IuauimocTs. Tpu ssanmonelicraun coemmenins (5) ¢ nepas-
. .48 s (o, TH, C4), 747749 i G, 26, HBIMI AIKHNAMIHAMH PeakLua FIanKo NpoTeKaet B cpexe M30MpONaNoa NpK Harpe-
19 - 7.84 7.66 C-2: Gs:ﬁ, pilcny’l), 7.38-7.40 a1, (s, 2H, C-2, BaH"HlB T’C'I?;Ilic 3-4 qacos. Crpoeniise nonyyeHHsIX coemuuenuii NOUTBEPANCHO JaH-
2 C-6-H, phenyl), 7.21 m.1 (s, 2H) M “H- it “C-SIMP-criekTpoMeTpun, a Takke 371eMeHTHOM ananusa, 5
20| - 7.76 7.55  {8=3.51 m.1. (3H, CHy) Cocauncusia (4)-(5) pearupyior ¢ nepeiunbIMI 1t BTOPHYHLIMM aMHHaM} C 06-
23 e 7.84-7.83 7.54 §=7.21 m.a. (s, 2H), 3.52 m.1. (1, 3H, CHy) PasoBaHHEM COOTBETCTBYIOLINX AMHHONPOM3BOAHBIX 6-(4-6Gpombemun)umuaaio]2,1-
8=13.18 m.a. (s, 1H, NH), 7.66 a1 (d, 1H, C-4, BI(1,3 AJruanuasonos. Ita peaxima smnsercs obimel wis poex GumKmCCKIX Co-
26 - N 742 ° |Ar-H), 7.49 m.n. (4, 2H, C-3, Ar-H), 7.80 M.z | €IMHCHNIT TAKOTO THNA, KOTOPHIC MMEIOT BO BTOPOM TIONOKEHHH I'ETCPOUHKIA aATOM
o o |(di2H; €-2, Ar-H) '(-:.4 : ranorea. '
4 ;73 oo . |8=13.18 M.a. (s, 1H, NH), 7.65 m.1. (d, 1H, C+4, f Cxema 11
27| - | 112 | 743 |ArH), 7.5 wx (d, 21, C-3, ArH). 7.79 ma (4, < g
d G ! .. 4 f 1 S | N7 A
24, C-2, Ar-H), 7.21 Mg }(‘i,ZH Nh) i i . . 5“(5»“1‘“3
- » BEpeeath, i = ey o Lt N-N 34 i ; N"N
TaGanua 3 - Jlanusie 2neMEHTHONO anani3a coenmnennii (5)-(27) l Br— J:\S—<._>~ Br n:—(z'szj\:.\gﬁ
» T’ < Buuncneno, % Bpvrro- Haitaeuno, % i ; s ‘ ” i Ns ~Z ~Br
o =% C H. N S ¢opmyna | C H N S i R-NH, ]
. T WL : : C. -
188-190°C | 29.40 | 123 [ 17.14 | 19.62 | CaFeBrNGS; | 2938 | 1.20 | 17.12 | 19.60 L L g
3 5 Wi S ~CIHTOM; 34k
206-208°C [ 30.33 | 1.06 | 14.74 | 2024 | CoHyBraNS; | 30.30| 1.02 | 14.75 | 2021 R-N-¢ j\‘\&(\ }__B, ' l.r:)\
179-180°C} 40.50 | 2.47 | 12.88 | 19.65 | C,H{BrN;S; | 40.48 [ 2.45 | 12.86 | 19.62 e oA A .
12 | 168-170°C| 34.39 | 2.16 | 10.03 | 1530 | CilloBr;N;S; | 34.33 | 2,14 | 10,00 | 15.25 .f R HN -~ l’kf“(i"j
R \
14 | 145-147°C{ 37.60 | 1.84 | 14.62 | 25.09 | C);H/BrN;S; | 37.58 | 1.82 | 14.50 | 25.08 [ . A
19 | 164-166°C) 41.62 | 2.13 | 16.18 | 24.69 | C\sH\\BrN,S, | 41.60 | 2.11 | 16.16 | 24.64 } 30-31
20 | 228-230°C} 3023 | 1.61 | 9.61 | 14.67 [C\HyN;S;0:Br, | 30.21 | 1.60 | 9.61 | 14.65 ! Takke Obin NPOBEAEN BCTPCUMBIL CHHTE3 — peakums cocamuenns (4) c
33 | 213215°C| 3191 | 185 17,07 | 2620 {CoHuBN0:S, 13189 (1831 1515|2618 | NCPBHYHBIME amuHami. Janee uuknusauueli THOUMAHOBON TPYNNLI COC/HCHMIT
%6 [171- 173 3803 | 177 [ 1230 - 35 20 ot EN,0:8, 13800 175 {1233 13519 : (28)-(29) B cpeie KOHUEHTPKPOBaKHOIE CepHOIT KuCNOTH npit 40-50°C ¢ THOCEMIUKAp-
: g . piitin, o L : - : i Ga3uom nonyuensl coeaunekus (30)-(31) (cxema 13).
27 | 195-196°C} 35.51 | 1.88 | 15.26 | 29.93 |C\yH,;BrN;05S; | 35.49 | 1.86 | 15.25 29.90 : .
Cxema 13 f
. : . 2 7 : N-N
Cuures 2-RNH-nponssoansix 5-ruonuan-6-n-6pomdern- t SCN S.JLS‘/ NH,
nminaaso[2,1-bj{1,3,4}rnanuaszona (28)-(29) 5-((2-RNH-6-(4-Gpomdennn)- " ‘N VJ\ e NI NHCSNIL, N-x \ -
s / D 1 s ) il 2 72
uMi1a30[2,1-b][1,3,4|Tuanuason-S-wiyrmo)-1,3,4-Tuammason-2-avuna (30)-(33) 3 TR />‘ LT S o W A o =
Tpumenenne PeaKLBA WIKHNAMHHIPOBAHHS apPOMATHYECKHX " . :

. 28-29
R=Et(28, 32); Bu(29,33)
Kak BuaMO M3 CXEMBI PEAKIHH, B CTy4ac B3aMOACHCTBMA coenuHcHus (4) c

amu- u GYTIUIAMHHAMM 3GMCLIAETCA TONBKO 6pOM B MONOXKCHMM 2 JAHHOIO
15

g 30-31
TCTCPOLMKIIHYCCKIX - COCAMHCHRA - To3BOAACT NONYYHTH  MHOIOMHC/ICHHEIC

 NICKApCTBCHHBIC [IPCTIApATE H XMMHUUCCKIC CPEACTEA 3AUNTH pacTemui,

14



PCTCPOLMKIA, A THOLMAHOBLIH (ParMCHT HE  3aTpParuBacTCH. " O6myio cxemy
BCTpeqHOro cuuTe3a coeauneisit (30)-(31) us coemuuennii (4) u (5) MoxuI0 nokasath
TaK (cxema 14):

_ Pesynuratel . Hccneno- - " Cxema 14
BAHNA TIOKAILIBAIOT, MTO MO~ ' K ;

. Jon s s—& »*wu,
JBIDKHOCTL ATOMOB 6poMa B - N.y {
u3y4aemolt  Guumteckoit "—<SA~"," o "‘(’
cuc-rcuc wamensercs B pagy - - 4. : , b
25556, T0 ecth.npy Aeii- o Ay s & Y s R,
CTBMI HYKJICODHIIOB, ATOMbI e : - E
N-

GpomMa  B. THANMA3ONBHOM - SCN 9, ' )_N“
T — ncmc’ Rﬁv—(’N.N N — NINOCSNI, - >
ueM B MMHOAIONLHOM; 4TO, S~ '(\.},,T u.\—(/ N \) \O\

OMCBIHO, ABNACTCA CNef-. -~ "2829 e A Be

- 30-31
CTBHEM ?HOKTPO ‘ S R=E1 (28, 30); R-Bl 29, 31).

HOAKIENTOPHOrO BAHAHMA ABYX ICTCPOUMKIHYCCKIX aTOMOB a30Ta. IToaTroMy B peak-
UHIO HYKICOQIABLHOIO 3aMEILCHNA ¢ ATKWIAMHHAMN B coeuueHnax (4) u (5) sctyna-
CT TOJIbKO aToM Gpoma, Haxouaumiica BO BTOPOM MONOXKEHMM, a atoM Gpoma B n-
6pomdeninbHoM Konbue B peaxuuio e scTynaer.

Foyuenusie pe3ynLTaThl NOATBEPAKACHB! NEMEHTHBIM auanusou, UK-, 'H-, ®C
AMP-cnexTpockonuei.

Cocauncuus (28)-(31) npeacrasnsior coﬁoii Gensic xpucrannutxecxue BEILECTBA,
XOpOWIO PACTBOPHMBIC B GONBIIHHCTBE OPraHMYECKHX PACTBOPHTENCI.

Cxe':a 15 : Ontum u3 cnocobos momuduumposdnus  2-
2 'L‘s\) ol RNH-npou:nm{ulux-S-Bpou-G-(d-Gpoudacmm)-

; o "S o nmiiaso(2,1-5][1,3,4hruaguazona ABJNRETCA
lRl,h '-(’S ”Lh\ Y 1 AUMAWPOBAHNHC MX TaKMM auMIANPYIOUIMM arcH-
gt ol T Br TOM, KaK yKCycHbiit anruaput. Mcxons u3 sroro,
pustt HamMy ocymecTanen cunres’  2-NR-

i qacl i o e AUHANPONIBOANEIX  5-Gpom-6-(4-6pomdennn)-
SiMe WA R ; MMHII:BO[Z I-b][l 3,4Jmanuasona, kotopeie M- -
% 4 . ' fepecHii #e Tombko © TOUKH, 3PCHUA UX (PH3HO-

K N' L norw«ecxoﬁ AKTHBHOCTH, HO M MHOFOrpaHHO-
)
7" Br CTBIO MX XMMBMECKHX CBOJCTB.

- Peakums awwnuposamus coenmucnmii (30)-
(31) npoBencna B yKCycHOM aHTHAPHAE TipH

3233
R=Et; (30, .‘!l). Bu. 31, 33).

e

_ TEMMNEpaType KHIICHHA PAcTBOPHTENA B Teuchue 1 waca. [Tocne OXNUKAEHNA PCaKIH-

OHHOIi CMCCH NMPOMCXO/IUT KPHCTALIH3ALMS M B OCANIOK BHINANAIOT COCAMHCHHA (32)-
(33) ¢ Bbixopom 68-70%. Peakus awniposanis npoTekacT no cxeme 15.

Coepmenns (32)-(33) npencrasnstor. coGoii Genbie MeKOKpHCTasimecKHe Be-
uiecTBa, nerko pacteopumsic B JIM®A, JIMCO, » ropsumx smwrauerare, EtOH, e
PACTBOPHMBIC JWIH MANOPacTBOPHMBIE B al¢TOHe, Gensone i sofie.

Pesynbrath 'H-SIMP, macc- CHEeKTpanLHOro anamusa coemuuenuii (32)-(33)
npusojATcs B Tabnuue 4. g 2
Ta6mmuua 4 - 'H- u macc-cnekTpsl coemuuennit (32)-(33)

Ne 'H-SIMP-cnextpss ' Ma'cc-cucrrpu

'H NMR (400 MHz, 8, ppm, CDCl,)
7.88 (d, 2H, C-m, Ar-Br), 7.54 (d, 2H,

| (32) | G0, Ar-Br), 7.23 (s, 2H, NHy), 4.56

(s, 2H, CHy-N), 2.43 (s, 3H, CHyCO).

Wz 494.96 (100.0%), 496.96 (97.3%),
495.96 (17.3%),497.96 (16.3%), 496.96
(13.6%), 498.95 (13.2%), 495.96 (2.6%), "
497.96 (2.5%), 495.96 (2.4%), 497.96

1.48 (1, 3H, CH3) : (2.3%), 499.96 (2.3%), 497.96 (2. 2%),
496.97 (1.1%)

‘miz: 471.9 (100.0%), 469.9 (51.4%), 473.9
(48.6%), 472.9 (9.7%), 474.9 (8.4%),
472.9 (7.6%), 475.9 (4.5%), 470.9 (4.4%),
470.9 (4.4%), 471 .9 (2.3%). 475.9 (2.2%),
472.9 (1.5%)

'H NMR (400 MHz, §, ppm, CDCl;)
7.92 (d, 2H, C-m, Ar-Br),7.55 (d, 2H,
C-0, Ar-Br), 7.25 (s, 2H, NH,), 4.09
(s, 2H, CH-N), 2.43 (s, 3H, CH,CO).
1.81' (s, 2H, CH,), 1.46 (s, 2H, CH;-
CH,), 1.03 (t. 3H, CH;)

CunTe3s HA 0CHOBE BTOPHMHBIX M TETEPOLMKINY ECKHX AMHHOB

TTpi BBEACHHK AMMHOIPYNMN, B OCOGECHHOCTH FETCPOLMKIMYECKHX aMIHOB, B MO-
NICKyJTbl OPFAHMYCCKWX COCHAMHEHMH MOBsuuAcTes WX GHONOrHYECKas AKTHRHOCTE.
Mpononxas uccnepoanns umunaso(2,1-5]{1,3,4]rnanuasomsnoii cu'cremu.' Mbl OCTa-
HOBMIIH CBOE BHHMaHHC Ha B3aUMOCHCTRHI COcaMHCHHUA (5) C Pa3NHUHEIMK BTOPHY-
HBIMH aMIHAMH.

Pcaxmm BTOPH4HLIX AMHHOB C coeanHenneM (5) Gbua CywecTBREHa B CANMPTO-

BOM pactBope npit Temneparype 70-80°C 8 Tevenue 2.5-3 w. Ipu 3TOM ‘CociHeHHE
(5) NONROCTLIO BCTYNACT B PEAKUHIO W nocine IKCTPAKLUH NENCBOTO NPOAYKTA CHCl,,
ynapiBaHus PacTBOPUTEA, NCPCKPHCTANIZAUMN H3 CMCCH nuoamna—mopodmop\m
GbUH BLUICTICHB] LeNeBLIC NPOLYKTH! C BLIXOMIOM. 78-80%. '

* YCTaHOBIERO, MTO COCMHEHNE (5) aMMHIPYETCS BTOPH'IHBIMIE aMiHaMH npn co-
orHowenmit 1:2 ¢ oﬁpazosamlcu LENEBLIX 1IPOALYKTOB. - BTopsumsie aMuilsl, NO cpas-
HEHHIO ¢ nepnwummu ‘amunami, nerse BCTYNAIOT B PCAKILHO: Hymcocplmbuoro 3a-
MCLICHHSA 6poua B NONOXCHHY 2 coenunenua (5) ¢ obpazoBaHieM kpuc'ra.:mwlccmx
nponyxron (cxeua 16) Pe3ynsTarsl uccnenoaauuz nommwor m npu nzumux )

(33)

......

nopou s a  6pom . 410 nonoxenns ¢cnnnmoﬁ rpynnu om&rcx uc:m'po-
T ’17 Wlisei Vi gl Rl =

. AN
e T Sbinl

R Bl vyt



" HyTBIM ¥ HC 3aMCINACTCA B JAHHBIX YCNOBHAX, HC3ABHCHMO OT NIPOJIOJUKHTENBHOCTH
xunsvcris, Coeunenns (34) 1 (35) npencraenmor coGoii Genbic XpHCTaWIHYCCKIE
BCUICCTBA, XOPOIIO PacTBOPHMbIC B GONLUIMHCTBE OpPraHH4ecKuX pacTsopuTencii.

Cxema 16
..N N
Ny N S—NH.
o L oo, 2
Neag 4, g N
ar—qsl;-H >—Br R-NHRY R"'N—(/slh})-{ )—Br

]

i R=R'=Me (34); R=R'=Et (35)

Hance, B npoaomKeHHE HAINX HCCCAOBAHHMI, MBI OCTRHOBH/IM CBOE BHHMAHHE Ha

- B3AHMOACHCTBHM COCAMHEHHA (5) C FeTCPONMKIOAMHHAMH B CPE/IC H3ONPONAHONA NpH

" HarpeBaHwy B TedeHHe 2-2.5 yacoB. B JaHHBIX YCHIOBHAX 1IPH B3aMMONEHCTBHH KHC-

© XOAHOro DPOAYKTA C TETCPOLMKIIMYCCKMMH aMHHaMHt IPY COOTHOWEHHN 1:2 ¢ BhIXO-
AOM 75-78% obpasyiorcs coemnenus (36)-(38) no cxeme 20:

34-35

Cxema 17
N-N
¢ : s - g7 TN,
wN BN N—{'\' i
A s S N' % ‘-.\
i ~# “Br
1 36
N-N : N~
S K, 7 NH, :("N s ”‘s> NH;
N N AT Nowooi,
SRR T o € 15
s '“h/ ! v 8N . P
7 Br ;
s ! 37
1
N N
S -~ g o N“:
o N I N '
= o N7 $
— s S

3y

C1pymypa NOAYYEHHBIX COCAMHEHMIT nom’ncpamuia Mcmnom CMEHTHOTO
ananu3a, MK-, 'H- u PC- HMP-cncmpocnonucR

Brinonnenubie HeenenosaHua no3soauay COCTaRKTH obu1yIO Tabniuy - SIMP-
CMIEKTPOB BCEX CHHTEIHPOBAUHLIX B pabore coennueumi (Tabasua 5).

MeTo/10M MACC-CNEKTPOMETPHH C MPHMEHEHHEM PaTHYHRIX BHAOB HOHM3AINN
YCTaHOBJICHE! XapAKTCFHLIC (PParMEHTHI HOHOB JUIA IPOM3BOJHBIX 2 »3-BHOpOM-6-(n-
6pomdrernn)umiaaso[2,1-5][1,3,4}ruamiazonos.

ConocrasiTenblibiii aHAN3 BCEX NONYICHHLIX AAHHBIX IOKA3AN, YTO OCHOBHBIMH

HANPABJICHUAMH GParMEeHTALMH MOJNCKYIIAPHEIX HOHOB B ycnosusx EI ssnsiores or
18 :

‘PBIB aTOMa BOJOPOAA, YTO XapaKTCPHO A apoua'm'qccxux H KOHIOCHCHPOBAHHBIX

cTpykTyp H OTphis R/Het-N-umanmnsHeix rpynn, XapaxrepubiX Js ankuiaMHHO- o
reTepIUIAMHHONPON3BOAHBIX HMIAa30[2,1-5][1,3,4rHanuasonsHEIX LKKIOB.

dparMeHTauM  NPOM3IBOAHBIX 2-Hct-R-6pou-6-(4—6pou¢cuun)umuxaso[2,l-
b][1,3,4Jruapnasona npnnozmcx Ha cxeme 20: ¥

Cxema 18 - tbpamemamm NPOH3BOHBIX
Z-Hct-R-Gpou-G—(Mpombeum)munno|2 l-b]ll.3,4]1'mnuno.1a

Ly e

; u..\,;m% A8 —~ ./”-'<) J:g—o

-

22

l
‘ il
.ZR\NIC\ . S'—"‘__ / \ N~
m/z 332

S"""\_V/.

n

CyligN; -Br
mia 284 # - ur

-HCN

§~—C~—~N—Ph—Br
miz 308

1937
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Tabmmua 7 - Autubaxtepuansusilt TecT MeToaOM CepHiiHBIX pa3BeacHMIT

Staphylococcus aureus

8c1/1

¥9/1

(4748

91/1

1+t |+
i+ |+ |+

+ |+ [+ [+

+|+ T+ ]+

8/1

b/l

[l

\ Bac. antracis

8z

¥9/1

CE/

91/l

8/1

v/l

ol

Pasteurella multocida

951

8z

$9/1

(4%}

8/1

b/l

4}

Salmonella dublin

98¢/l

8C1/1

$9/1

+ |+ 1+

Z"/l

31

.[4-

14!

o

-

Ih.nnue pocTa

TeCT-IITAMMORB

PazscacHite
npenapara
MBcK B npo6e M11b

3

MbUK B yamke MiiA
MBcK B npoGe MIIB

MEcK B upo6e MITB

MBcK B npoGe MITh

MBcK B npote MIIb

MBcK B npo6e MI1B

MBcK & npo6e MIIB -

3

11 [ MBuKs vawxe MIIA

17 [MBuK B yamwxe MITA

19 | MBuK B8 wamxe MIIA

26 ‘MBuK s yamxe MIIA

33 | MBuK s wamke MITA

36 | MBuK = wauke MIJA

i, €+ - pOCI MUKDOOP2ARUBMOS, «+» - 300epHCKa pocma.

Hpumeuasiue: «-» - omcymemene pocma daxmepu

22

N-(5-((5-amuno-1,3,4-Tnanuason-2-un)o)-6-(4-6pomdennsn)-umnnaso(2,1-
b][1,3,4]Jtmanua- 30n-2-w1)-N-Gyrunaneramuaa (33);  5-((6-(4-Gpom-tenivi)-2-
(nunepasnn-1 -un)uummao[Z 1-6){1,3 4]1uanua30n-5-w|)-mo) 1,3,4-ruanunazon-2-
amuna (36). - 2

Msyqetmc GaxTepuocTaTyeckolf M GakTepHUMAHOH AKTUBHOCTH NpENapaTos
noxasano (tabmuua 7), uro Pasteurella multocida, Salmonzlla dublin u Bac. antracis
okazanncs, naubonee qynmm‘cnmumu K COC/UHCHHAM (19), (26); (33); (36), B paz-

" BENEHHBIX pacTBopax ot 1:2 no 1:256 obnapanu BEICOKOIT Gak-rcpuocra'm-lccxoﬁ 1]

Gakrepuunanoii axtusroctsio. Jlanee cieaosany (17), (11) u (3). Cnenyer orve-
THTb, 4T0 npenapathl (19), (26), (33) u (36) M0 aKTHBHOCTH HE3HAUMTENBHO PA3NIH-
yaloTCA MexKJLy coboit no pe:fynum'ar.: ACHCTBHA HA PA3THINBIX TCCT-ITAMMAX (Tab-

nuua 7).

Pe3yabTaThl MONCKYISIPHOTO AOKHATA NPDH3BOAHBIX
5-((2-6pom-6-(4-6pomdemn)umunaso(2, l-b][l,3,4]Tua,11|ason-5-nn)ruo)-l,3, -
THAHA30/1-2-AMIHA .

W3yueno B3aumosieiicTBie 14 paznuuHBIX MPOH3BOAHLIX WMuaaso[2,1-5](1,3 4]—
THamasona ¢ ueneskim Genkom CmaAl (Cyclopropane mycolic acid synthase 1),
uMelonsmcs B 6ase mannsix Monexynspioro poxmnra MCULE. Benox CmaAl -
KIIIOUeROji ¢epMeuT B CHHTE3¢ MIMKONOBBIX KHCIOT, ABASIOUIMXCA OCHOBHBIMK
KOMNOHeHTaMH KneTounolt cTenki Mycobacterium tuberculosis. Bemisa 6a3080fi A
otterikin (MCULE) ju1s n3yueHHbIX [POM3BOAHBIX THAAMATONUMIAI0NA KoneGanack
oT -4,0 1o -8,3. BenuuuHa NON0KHTENHONO KOHTPONA - THHOAUCTa30Ha 6sL1a paBHa ~
7,3. Coenmiieuns (16) u (19) co 3nauenusmu -7,6 u -8,3 obnanator Gousiweit
AKTHRHOCTBIO, MeM THoauerason. Kak munno w3 pucynxa 1, monexyna (19) moxer
CBA3LIBATLCH C aMMHOKHCHOTaMi uencporo Genka miposinom (13), cepuniom (93),
raytamarom (96) ¥ rucrianyoM(138) BONOPOAMBIMK CBA3AMM; C AMHHOKHMCIIOTaMH
Tpeonnuom (91) n mmmumuonm (134) myTéM CBA3BIBAMHA ¢ ATOMaMit CCpbl B
THAAMA3ONLIOM KOABUC W THOLMAHWAMON rpymiloil; R3aiMMopeiicrByer ¢
amuHoKHCNoTaMl Banueom (9), nefiunnom (92), TpunTO(aHOM (120), ananuHom
(135) n demunananunom (193) uepes NEKTPOHSI 6eH30JBHOrO KONbla 3 aToMa
Gpoma B deHunbiiom dparmenTe.

Mccnenosanue Monekynaphoro gokunra (in sifico) co crsikoskoil Gonee 35
NOMYYeHHBIX HMMIAI0-THAANAZOMIOB C ABYMSA ~icsieBhiMi Genkamit Gaxtepuii
Mycobacterium tuberculosis Taxkxe NOKa3LIBACT, YTO CPCAH HCCNCAOBAHKLIX BCIICCTB

- Gonee BHICOKMIT MPOTHBOTYGCPKYNE3HLIl APPEKT MOMYYEHR! ANA COC/MHCHHI 2-
(demnTio)- S-THowman-6-(4-Gpombennminuaaso(2,1-b][1,3,4}ruanuason (16) u 5-
((6-(4-Gpomperun)-2-(dpennnrio)umiaaso[2,1-5][1,3,4jmanunazon-5-un)tio)-1,3,4-
THAa/Mason-2-amuna (19) N0 CPABHCHMIO ¢ THOAUCTA3OHON (MpoTHBOTYGepKyCIHLLT
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HAPKOTHK), KOTOPHIC SBAKIOTCS TIO/IXOMAIMM Kaluuuxarou AnA paspaboTku npoTiso-
wﬁcpxyncauux npcnap

| el e e & $.34 B
Do ""‘:‘ 3h W ‘ [T} Amice P Stacked
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‘Pucynox 1 - Baaumoneiicraue monexynst 6-(4-6pou¢cmm)-2-(d)ennﬂmo)-5‘

mmmunm[z 1-b][1,3 4]‘maauaaona C aMHHOKHC/IOTaMH ‘uenesoro Gesnxa

AT 2 BLIBOJIH
. Paapa&omm MCTOAB! CHHTE3a COCHMHCHMIT (3)-(5) KIOUeBBIX NpoAYKTOB
.+ JUIN-CHHTE3a CCPHI HOBBIX NPOM3BOMHEIX uuunasoma.unasonon
6. ,O “;h( HHTCINPOBAHLI 1 MOMHUMPOBAHEI HOBEIC npouanouuuc 5-((2-6pom-6-(4-
poMdennnimunaso[2,1-6](1,3 Almwanmason-5-un)rio)-1,3 4-mam|aaon-2-aMHHOB
5 ; ux 2- a:txun/apunammo- " 2-anxun/apuncynbd)xmnponsaozmm
| ((.z-ﬁl)xfr;c(z.b; :oc:zl(;::: ::;xcnelmx 2-anKunamnio- 1 2- anxmlmonpomaomm 3~
——— HMa30[2, l-b][l 3 4]mamua:;on-5-;m)'mo) I 3 4-
‘. :;,om'::,:}:c"a .pcaxuuounax cnocoGHoCTD 2-anmmammo- W 2-ankunTio-
AbIX -((2-0p0w6-(4-6povo¢enun)uMmmo[2 1- b]{l 3 4]manH330"'5'

“: WI)THO)-1,3 4~ -2-
yr10)-1,3 4-Tuanuazon-2 AMMIHOB ¢ omcnumnsuuuu a’rcn'ranu KaK | ncpcxucs 8O-

;- AOpONa u yxcycnmu mnuxpluzou covrnemuuno
»s. C nomomiio UK- 'H- , PC-sIMP =
ey SIICMCImIOI‘O ananma ncmai«o crpocuue W

"
Leers

cncx'rpocxonuu nacc-cncnpomn'puﬂ.
umlunyam.mm no.nchuuux 5-((2'
R S

Gpom-6- (4-6pou(bcuun)ummaso[2 1-b][1,3,4jwannazon-5-un)yruo)-1,3 4-ma.nua-
30N1-2-aMHHOB M MX IPOH3BOMHBIX.

6. Bnepsnie noxkasaHa BO3MOXHOCTb MOMYHCHUA 2-QMHHOMPOM3IBOAMBIX S5-((2-
6pom-6-(4-6pou¢euun)uuun5:;o[2 1-6){1,3 4]1ﬁanuason-5~un)mo)-l 3,4-
THAAHA30/-2-aMHHOB pcaxuucn HYKJICOPUNBHOTO 3ameleHis aroma Gpoma B nono-' :
wenuy 2 5-((2-6pom-6-(4-Gpomdennm)ummnaso[2,1-5](1,3 4]-manuason-5-nn)mo)¢
1,3,4-Tnannason-2-amMuHos. Mayuens! peakuin awpnnposanns 2-NHR-npoussoanbix
wMinasof2,1-][1,3,4]THama30noB 1 BEIABNCHO, uTO aunnuponmmc NpoTEKaeT Mo
aMHHorpynne.

7. Visyucune GaKTepHOCTATHUECKO! M. GAKTCPHUMAHOI AKTHBHOCTH MONYYCHHBIX
BEWIECTB M0KA3a10, uTo Pasteurella multocida, Salmonella dublin w Bac. antracis’
oKasanuch HanGonee uyBCTBUTENBHBIMI K cocuneninm (19), (26), (33) n (36) xoto-.
phic B passeEHHBIX pacTsopax ot 1:2 no 1:256 o6nanans BuICOKoi (GaxrepuocTaTi- '

" weckoii 1 Gacrepsupnoit axtuesocTsio. Janee cneaosany (17), (11) 1 (3). Cnenyer
OTMETHTB, 4TO cocanenns (19), (26), (33) u (36) NO AKTHBHOCTH HE3HAMHTCNALHO .

pasnuualoTes Mexy codoil no pesynbTatam ACHCTBEA Ha PAIHMEBIX TCCT- -
WITAMMAX. i .
8.  Tlpu usyuemun Guonorwyeckoii aktuanocty (in silico) cmm:auponmmux co-

CHMHEHHIT YCTaHOBNCHO, qTO 5-((2-6pom-6-(4-Spomdenun)umunaso[2;1-
b][1,3,4}ruannazon-5-na)tino)-1,3,4-Tnagnason-2-amuH " O
'montemmnpounonuué NPOABASIOT NPOTHBOTYGEPKYEIHY 10 AKTHBHOCTS. - =y
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4, Paxuouon, P.0. Cunres u cm.m"p:mman xapmm.puc: KA 2-3aMeNIEHIBIX Nnpoi3-
BOAUBIX 6an-6pou(bclmnmmnmo[2 l-b][l 3 4]mammona 1 PO, Paxuouon, 10. Xoaxu-
Gocs, M.T. 3enosa // Hascctia AH PT. Om. bna. ~MaT., XHM., reon. u'rc\m nayx. 2014
- Ne 2(155). = C. 35441. "

5. 3ounoba, M.T.' HK—cncx’rpu ncxompux TIPOM3BOZITEIX uxwmo[Z,l-b](l 3,41-"_ s

THA/IMA30OR, CONCPKANMIE PAsIHYHLIE PYHKIMONAILHBIC rpynuge / M.T. 3omnosa, JUK. ..
25 X



Cangos, P.O. Paxmonos, C.I". Bannacs // The USA Journal of Applied Sciences. — 2016, -
Ne 1.—P. 56-60. ; Aoyt

6. XynoliGepnusona, C.Y. Cunres 1 HK-cnekrpansnas xnpampticruxa HCKOTOPLIX
5-3aMCIIEHNLIX TIPOM3BOJIHBIX HOBBIX MOZAMGIIMPOBANHEIX napa-X-pemnuminazof2,1-
b]{1,3,4)rmanuasoza /.C.Y. XynoitGepaisona, LK. Cannos, P.O. Paxwmonos, M.T. 3omuzo-
8a, M.M. Amonsona // Beetunk TaDKiKCKONO HALMORATLHOIO YHHBEPCHTECTA (THY). Ce-
PHS €CTCCTBCHHBIX Nayk. - 2016. . Ne 1/2(196). - C. 167-173. g :

7. Paxmonos, P.O. Ciires u COCKTpANLHAS XapakTepucTHKA 2-R-5-oxco-5H-
mnknonentanol4,5-4][ 1,3,4Jmamiazonof3,2-aJnupumuanna / P.O. Paxmonos, M.T. 3ou-
nosa, JLK. Canxos, J.C. Manrapucsa, H.®. Paxumos, M.M. Amonszona // Becrunk THY.
Cepia ccTecTaennsix nayk. ~2016. - Ne 1/3(200). - C. 191-195.

8. Pax.vono_n. P.O. Cmrrca umiaaso[2,1-5)[1,3,4]mmaymasonos Ha ocnose BuHMNAne-
TuabpoMada M aMITHIOBOrO Idupa a-Gpommanionosot xucaots /:P.O.. Paxmonos, A.C.
Jlanrapuesa;’A.M. Ko6unzona, M.®. Kocumszona, M.T. 3ounoea, J1.K. Canzos, C.J[. Ato-
auxwoesa, MM. Asonsona // Becrux THY. Cepus ecrecrsennuix nayk. - 2017, - Ne 2. -
C.185-190. - -- e - s wh Sia:

A 9. Paxmonos, P.O. Cunres Hosbix mpon3poAnuIx svunaso[2,1-5][1,3.4)-ruannasonon
ua ocnose 2-6pomo-6-n-X-gemmmmmunasof2,1-5](1,3,4)-Twannasonos / P.O. Paxmonos,
0. Xonxubacs, M.T. 3onnosa, M.M. Axbaposa, M\M. Omunsona // Becruux THY. Ce-
pitst €CTECTBCHHEIX Hayk. ~ 2018. - Na 1. - C, 169-177. o

10. Paxwmonos, P.O. O aunanposansu N-((Z-men-@n-ﬁpou(iicxuhi;mnnazt‘m'{'z,f'-b]7 '

[l.3,4]1-"auna:;on-s-ml)mmu)-)mnamma / P.O. Paxmouos, 10. Xomxubaes, M.T. 3onzo-
83, M.M. Onuasona, V.A. Posuxos, H].C.'lﬂébhnoa, C. Xa6u63ona, B.®. Cadapos, M.C.
Myxamexanos // Becruux THY. Cepus CCTCCTBCHHLIX Hayk. - 2019. - Ne 1. - C. 226-231.

_ 1. 3ouzosa, M.T. AutimixpoGnas aKTuBHOCTL ‘NpoM3BOMHBIX 2-6pomo- M 2.5-
msﬁpqnb-gn-s‘gombclmmmu:laso[Z.l-b]~[l,3.4]ma:1ua:bnon / M.T. 3ouaosa, P.O. Pax-
monos, A.A. Camarosa // Masectns Bysos Kuipraizcrana; -2019. - Ne 11, - C. 68-73.

12" Paxionon. P.O. Cuwres  2,5-3amemienmpix’ nponsoaMbix  6-(d-r-2-
dmupjl)u_g»sunml[2.l-h1[l.3.4lmzuumonon W MIyHCHUE HX CTPOCHMS CHEKTPANLHBIME Mc-
ToRaMK / R.O."Péx.\lonon. 10. Xojxu6ocs. M.T, 3ougona, JL.K. Caujion, E.B. Msanosa,
M.B. Hukstiuna, JIT". M_y:nopds, 10.M. Atpousesixo // Byrneposckue CooGuenns. - 2022.
~T.69.- Ne .- C. 128-134. ' : ,

- _Cra’n.‘u y'-re:'ucn.; A0KNanoB, onyGnuKoBaHKLIE B MATEPHAIAX

PECIyGAMKANCKIX 11 MEATYHAPOAHBIX HAYHHLIX KongepeHLmii

13. Paxmonos. P.O. Peaxuus HYKICOQHIBROTO  3aMewuenits  2.5-auBpom-6-11-
6po‘ucl‘;c.alu,j||}_|iu1zno[2,l-b]( I.3.4}ruaamazona ¢ sropiunsivi amumasu /P.O. Paxmonos,
IO..)"{o};?p:uﬁgcn: MT v3ogmoniﬁ (A, Kﬂgau’ucg‘ Il Pecy6n. xond. -«Hcpcncmm HHHO-
;Imy:;!:::gc(:ﬁn'r;;’n;;(;;ﬂ:r ét :;3.:0",”" xx?gnqcclsofi TIPOMLIILACHHOCTH Twumq'raff{l»-:f

14. Pax)gom.)?, PO Cunres uekotoprix npomnom;}.xx 2-R-5-Rz-6-R;-nuunasb[i.l-
b][l,3,4}manua:onog*{ ?.0.' Paxmonos, J1K. Cauos, M.T. 3ounona, C.JI. ATommxmocsa
/' 1T Mexaynap. secpoc: uayy. Ko, «Yenexst cunresa i xorauexcooGpasopansay, M1o-

26

cwsit. 55-nerwio PY/TH. - M., 2014, - C. 268,

I5. Paxmonos, P.O. Peaxums oxucnenus 2-amouv/arkunan-kunescyasgua-mpo-
u3BoaNnsX-5R-6-n-6pombennmizmnaso[2,1-6][1,3,4jruannazona - nyrs k cuuTesy 2-
ankw/ankunataucH-cyabgonnanponssoannix-5-Br-6-n-6pom-gennanmuaazof2, 1-
b}[1,3,4]ruamaszonos / P.O. Paxmouos, I0. XomxuGacs, M.T. 3ouaosa, Xamwxu AxGap
Afica // The 4 International Symposium on cdible Plant Resources and the bioactive
Ingredients. - Dushanbe, Tajikistan, 2014. - P. 126-127.

16, Paxmonos, P.O. HK-criektpanbisic XapakrepiCTHKI NPOAYKTA AfUIHPOBAHMM
uekoropsx  2-RNH-5-R1-6-n-Gpompennanmunaso|2,1-b][1,3,4Jtuanmazona  / P.O.
Paxmonos, JILK. Canpos, C.1..Aroanxmwoesa, M.T. 3omaoesa, 3.C. Axmenosa, C.Y.
XynoiiGepamsona // X11 Hymanosckue urenns. -JywanGe, 2015, - C. 16-17.

17. Paxmouos, P.O. Cuires nosbix GHONOTHYECKKX BCINCCTB Ha OCHOBC 2-GpoMm-6-
(n-6pomdennm)nmugaso[2,1-4)[1,3,4]ruagmasona / P.O. Paxmouos, M.T. 3onzosa, JL.K.
Caiios, M.M. Amonsona, C.Y. XynoitGepansoaa / Mexaynap. Hay4.-npakTHy. Koug.
«Ponb MOJONBIX YHEHLIX B PA3BHTHH HayKH, MMHOBAUMH M -TEXHOJNOTHIDY, nocsaul 25-
neuio locynapcraennoii Hesasucumocty Pecny6mixi Tapxmarcran. — JymanGe, 2016. -
C. 163-166.

18. 3omposa, M.T. Cunres M CREKTPANbHBIC MHCCIC/AOBAHHA HCKOTOPLIX 3-
samemdnneiX cynbGorUnpoE3BoAHLIN HMuAaso[2,1-5)(1,3,4}rnanuasonos / M.T. 3ouso-
sa, JI.K. Cauntos, P.O. Paxmonos, C.I", Banuacs / X Mexaynap. tennousuicckas nxona
«Tennodusmuueckue HCCNCAOBAKUR H HIMEPCHHA NPH KOHTPONS KayecTBa BCILCCTB, Mate-
puanos 1 usgesiin. - AywanGe-TanGos, 2016, - C. 277-283.

19. Paxmouios, P.0O. Cunres, HK-cuekTpanshsic XapakrepucTiku ¥ Guolornyeckas
AKTHBHOCT 2-FH/IPA3HENPOHIBONHEIX HMuaaso[2,1-6](1,3,4]nanuasonos / P.O. Paxmo-
nos, M.T. 3onaona, I.K. Caunos, C.JI. Aronukmoesa, M.M. Amonzopa // Mexaynap.
HayH.-npaxT. koud. «XuMuR NPOM3BOMHBIX FINUCPHHA: CHHTC3, CBOJCTRA M ACHEKTLL HC-
nonu3oBamis», HockAm, 25-netmo Tocyaapersensoit Hesanncimoct Pecny6nnku Ta-
JUKHKMCTAN 3t peams3awint «TIporpaMmel iitHOBaIMOKHOTO paseiTua TapkukHcTana ua ne-
phon 2011-2020 17.». - Janrapa, Tamxnkucray, 2016. - C. 21-24.

20. 3ommoma, M.T. Wcciacnonanwe peakmud  awnmposanus  N-((2-R-6-
dennmnaazof2,1-h)|1,3,4 [rraanason-5-un)MeTionankunamina / M.T. 3onaosa, JLK.
Camos, P.O. Paxmonos, I".A. Taw6acs, C.I'. Banpaes, M.M. Amonsoua, X. bobucs // Xlll
Hymanonckue ytenns «JlocTikeins xummseckoit Haykn 3a 25 et Focynapcrsennoit He-
sasscumoctss PecayGnikn Tamkukuctann, nocsam. 70-netmo obpasosanus Hucrutyra
xusui s, B, Hukruna AH PT, -JlywauGe, UX AH PT, 2016. - C. 46-48.

21. 3omaona, M.T. Cuitcs, H3NKO-XHMHYCCKHC CBOMCTBA NPONIBOANLIX 5-Gposo-
6-tiapa-Gpomdenmunmmaasof2,1-5)( 1,3,4}ruanuazonos / M.T. 3ouaosa, P.O. Paxmonos, 10.
XomxuGaes, A.111. Mupso6exos / XIV Hymanosckue urenns xBriai MO0/6IX yUEHEIX B
passuTie XuMu4CcKoil nayxuy, nocsaut. oy monoadxu. - Aymanbe, UX AH PT, 2017. -
C. 7-10.

22. Paxmonos, P.O. Cuures u uccacposause 2-6pomd-5-R-6-napa-Gpompenmnu-
sunasof2,1-5])(1,3,4Jmamazona / P.O. Paxmonos, M.T. 3omaosa, 0. Xomxubacs, V.A.

27



Posskon, 111.C. Ilapunos / XV Mexayuap. Hayw.-npaxT. koHd. no meauistue, Guonors i
xusun. — M., 2018. - Ne 7. - C. 88-95.

23. 3omposa, M.T. Cunres, $HINKO-XHMHUCCKHE CBOICTBA AMWHONPOMZBOUILIX 5-
6pomo-6-(napa-Gpomdennn)umunaso-[2,1-b){1,3,4Jrnazuaso- na / M.T. 3ommosa // Pec-
my6n. xoud. ¢ Mexaynap. yuacries, nocssul. oy pasBHTHSA TYPH3MA M HAPOMMBIX peMe-

. ceam. — lymanbe, 2018. - C. 200-201.

24, 3owposa, M.T. 2-Tluncpasiun-5-6pom-G-(n-Gpomdemun)umunasona[2,1-5)-
S X 4}mwa:son obnaxacoumii awTnmmkpoGuoii axtueioctsio / M.T. 3ounosa, P.O.
\ Paxnonon. 10. Xomxu6ozs / XV Mexaynap.nayu.-npaxr. kond., nocssu. 80-nemmo
TIMY myt. AGyamn u6n Cano. - 2019, - T. 3, — C. 149-151.

25. Mywmnnos, A.A. CpasrimensHoe nsyudchue GakTepHIMANOi aKTHBHOCTH npena-
paros npotus Bo36yuurenzii nexoropux naderumonnsix Gonesucii xusorLx / A.A. My-
munos, P.O. Paxmonos, M.T. 3ouaosa // XV Mexaynap. nay4.-npaxt. kong. «[Iporuso-
ZICHCTBHC H CHIDKCHNE YIPO3 PACNPOCTPAHCHHS YCTOHMMBOCTH MHKPOOPraHHIMOB X NPOTH-
BOMUKPOONEIM Npcnapatav B nMueBLIX npoayxtax PecnyGamxm Tawxukucran», — Jy-
wanbe, 2019, - C. 34-39,

Cnano B neyars 23.12. 2022 1.
Tlopuucano B newars 3.01. 2023 ».
opmar 60x84 1/16. Bymara odceinas.
ITeuats odcernas. Tupax 100 ax3.

Orneyarano 8 THnorpaduu
000 «Capman-Komnaiiisa»
r. Hyman6e, yn. Jlaxyru 6, 1 npoean






