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OBLIASA XAPAKTEPUCTUKA PABOTHBI

AKTYyaJIbHOCTh TeMbl. AKTYaJbHOCTb CO3JAaHMS HOBBIX IPOTHUBOBHPYCHBIX CPEACTB
00yCJIOBJIEHa COBMECTHBIM JICHICTBHEM TaKUX IMOCTOSHHO JEHCTBYIOIUX (PaKTOPOB, KaK pacrpo-
CTpaHEHHE COIMAJIHHO 3HAYMMBIX, 0CO00 OMACHBIX MH(EKINH, a TaKKe MOSBICHHE MTATOTEHHBIX
BHUPYCHBIX IITAMMOB, YCTOMYUBBIX K JAEMCTBHUIO CYIIECTBYIOIIUX JEKapCTBEHHbIX cpeacTB. Co-
BMECTHBIMHM YCHJIMSMHU Y paJIbCKOTO (hefiepalbHOro yHUBepcuTeTa, MHCTUTyTa OpraHuyeckoro
cunre3a YpO PAH u Uucturyra rpunna M3 PO co3mnaH HOBBIM MPOTUBOBUPYCHBIN Mpenapat
«TpuazaBupun» (HaTpueBas CoJb 2-METUIATHO-6-HUTPO-1,2,4-Tpuazono[5,1-c][1,2,4]rpuasun-7-
OHa, TUTUAPAT), MPOSBISAIOMINN BBICOKYIO aKTMBHOCTb, IIUPOKUI CHEKTpP JEHCTBHSI U HUBKYIO
TOKCHUYHOCTh. «TpHazaBUpuH» U €ro aHajoru o0JanaloT BHICOKOH A(PPEKTHBHOCTHIO B OMBITAX
in Vivo 1 IOHWKEHHOM aKTUBHOCTBIO B SKCIIEPUMEHTAX Ha KIETOYHBIX KYJIbTYypax, 4TO IO3BOJIS-
€T IPEIIOJIOKUTh NMPOTUBOBUPYCHOE AeicTBUE HE camoro «TpuaszaBupuHa», a MPOAYKTOB €ro
npeBpauieHuii B opranusme. OJHUM U3 CIIOCOOOB BBISBICHUS TAKUX NPEBpALCHUN SIBIISETCS
IPOTHO3MPOBAHNUE BO3MOXKHBIX MPOAYKTOB MOTU(PHUKAIMNA COCITUHEHUH, XMMUYECKHIA CHHTE3
MoJieliel, uccieloBaHle MPOTUBOBUPYCHOTO JCHCTBUS U BBISBICHHUE UX B OMOJIOTHUECKUX 00B-
eKTax.

Ilesin v 3a5a4M MccIe 0BAHUS:

- Omnpenenenue  BAUSHUS ~ MOJIEKYJSIpHBIX — (parmeHToB  1,2.4-Tpmazosnol[5,1-
c][1,2,4]rpuasunoB — «TpuazaBupuHa» U €ro CTPyKTYpHBIX aHAJIOTOB — Ha IMPOTHBOBHPYCHOE
JICUCTBUE.

- XUMHUYECKOE MOAECIMPOBAHNE BO3MOXHBIX MPOLIECCOB MpeBpanieHnii « TpruaszaBuprHay
B OpraHu3Me U IPOrHO3UPOBAHKE NPOTYKTOB peakuuii (MeTaboInuTOB).

- Pa3paborka meromoB cuHTe3a HOBBIX 1,2,4-Tpmazono[5,1-c][1,2,4]Tpua3suHOB — BO3-
MOYKHBIX aKTUBHBIX META0OJIUTOB U UX CTPYKTYPHBIX aHAJIOTOB.

- Ilonck HOBBIX TPOTHBOBUPYCHBIX COEAMHEHHMH B psAQy wucciaeayembelx 1,2,4-
Tpuazono[5,1-c][1,2,4]TpuazuHos.

Hayuynasi HoBU3Ha padoThI:

- PaspabGortansl  MeTonmbl  cuHTe3a  HOBBIX  2-R-6-¢prop-1,2,4-tpuazono[5,1-
c][1,2,4]Tpna3uH-7-0HOB.

- Pa3zpaboran anbTrepHaTHBHBIN MeTOJ CUHTe3a «TpuazaBUpHHA» M €ro TOMOJOIOB, 3a-
KJIFOYAIOLIHMCA B TUa30TUPOBAHMHM MMUHOTHOYPA30Jia, TOCIEAYIONIEM a30COUETaHUN — LUKIIH-
3allMM  C  IIOJYyYEHUEM JUHATPUEBOM  coiu  2-MepkanTo-6-HuTpo-1,2,4-tpuazono[3,1-
c][1,2,4]Tpua3un-7-0Ha U JadbHEUIIEM €€ AJKWIMPOBAHWUU TAJOUIHBIMHU AJKUJIAMHU, TIPUBOJIS-
meM K IeJIeBBIM HAaTPHEBBIM  COJIIM  2-aJIKWICYIb(aHmi-6-uutpo-1,2,4-rpuaszomno[ s, 1-
c][1,2,4]Tpua3un-7-0HOB.

- CopmynmrpoBaHa KOHUEIIMS BO3MOXKHBIX MpeBpalieHuil « TpuasaBuprHa» B OpraHus-
M€ U IPEUIOKEH IUIaH CTPYKTYPHBIX MOAM(PUKALMN MOJIEKYJIbl IIpenapaTa, BKIIOUYaomui 6 oc-
HOBHBIX HampasiieHui: peakuuu 1neHTpoB C-2, C-6 u C-7 ¢ HykieopuibHbIMU (hparMeHTaMu
0enKoB, amkuiIMpoBaHue aTomMa N-4, MoOJENUpYIOIIee MPOLECChl TNTUMKO3WINPOBAHUS, BOCCTA-
HOBJICHHE HUTPOTPYMIIbl ¥ OKUCICHHUE AJIKUICYIb()AHUIBHOMN IPyMIIbI.

ABTOp BBIpaXaeT 6maromapHocts akanemuky O.H. Uynaxwuny, akagemuky O.U. KuceneBy u wi.-kopp. PAH B.JL
PycuHOBY 3a IOCTOSSHHOE BHMMaHHE M IIGHHBIE COBETHI, a TaK)K€ COTPYAHUKAM Kadeapbl OPraHWYecKOW XUMHHU
Yp@VY, NOC YpOPAH u ®BI'Y HUU rpunma MunucrepcTsa 3apaBooxpanenust PO, npuHsBmmM ygyactre B pabo-
T
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- B cooTBeTcTBHM € IIIaHOM CTPYKTYpHBIX MoauduKkanuii « TpuazaBuprHa» HccieJ0BaHa
peakuys OKHMCIEHHs B KauecTBE MOJIENIN JEHCTBHS OKCHJAa3 M pa3paboTaHbl METOJbl CUHTE3a 6-
HUTpO-1,2,4-Tpnazoino(5,1-c][1,2,4]rpuazun-7-0HOB, colepKalMX B TPHUA30JIbHOM LIUKIIE CYJIb-
(OKCUIHBIN U CYTB(MOHMIBHBINA (PPArMEHTHI.

- HccnemoBaHbl — peakuuM — 3aMellieHHs — Cyib(QoHMWIBHOTO  (parmMeHTa B 2-
MeTHICYIb(POHMI-6-HUTpO-1,2,4-TpHazono|S,1-c][1,2,4]Tpua3un-7-one OMOreHHBIMU S-
HyKJIeo(pUIaMu: HUCTEAMUHOM, L-IIUCTENHOM, TTIyTaTHOHOM.

- Paspaboranpl  Meroasl  N-amkuimupoBaHusi  2-R-6-aurtpo-1,2,4-tpuazono[5,1-
c][1,2,4]Tpra3uH-7-0HOB B KauecTBe MojieJel npoueccoB N-INIMKO3UIUPOBAHUS U ISl UCIIOJNb-
30BaHMs B BUJIE 3ALIUTHBIX TPYIII.

- PazpabGoranel Meroapl 3amenieHus HUTporpymmbl B 2-R-4-R’-6-nutpo-1,2,4-
tpuazoinol[5,1-c][1,2,4]rpuazun-7-onax S- u N-Hykneopunamu ¢ obpazoBanuem 2-R-6-aMHHO- U
6-ankwicynbdanmi-1,2,4-tpuazono[5,1-c][1,2,4]rpuazuH-7-0HOB.

- YcraHoBiieHO MHruoupytomiee neiictsue « TpuasaBupuHa» Ha NPOTEUHIUCYIbOUIN30-
Mepasy.

- BnepBble BBISIBIEHO BIMSHHE MOJEKYJSPHBIX (parMeHTOB «TpuazaBupuHa» H €ro
CTPYKTYPHBIX aHAJIOT'OB Ha UX MPOTUBOBUPYCHOE JAECUCTBHE.

IIpakTHyeckas 3HAYMMOCTb HUCCJIETOBAHUSA

YcraHoBiieHBI MOJIEKYJIsIpHBIE (pparmMeHThl « TpruazaBupuHay, HEOOXOAUMBIE Ui MPOTH-
BOBHPYCHOM aKTUBHOCTH Iperapara, K KOTOPBIM OTHOCSTCSI HUTPOTPyIIa TPUA3UHOBOTO (par-
MEHTa U aJIKWICYJIb(aHIIBHBIN (ParMeHT B TPHA30JIHHOM IIHKJIE.

BrisiBneHBl COEMHEHNSI — CTPYKTYpHBIE aHaoru «Tpua3aBUpHUHA», IPOSBISIOLINE BbI-
COKYI0 IPOTHUBOBHPYCHYIO aKTUBHOCTb, B OTHOILIEHUU KOTOPBIX NojydeHo 4 mareHta P® Ha
HN300peTeHHE.

Iy6ankanuu u anpodauusi padorsl. [lo Matepuanam nuccepTanuu OMyOJMKOBAHO 2
cTaThu U mosydeHsl 4 nateHta PD Ha uzobperenue. PesynbraTsl paboThl ¢ OMyOJIMKOBaHHEM
TE3UCOB JIOJIOKEHBI Ha KOH(EPEHLUAX BCEPOCCUICKOro U MexIyHapoJHoro ypossei: XI Mo-
JOAeKHOU 1IKoie-KoH(pepeHuuu mo opranudeckoit xumuu (ExarepunOypr, 2008); XII Moo-
JIeKHOW IIKOJIe-KOH(pepeHun 1o opranndyeckoi xumuu (MBanoso, 2009); 16" European
Symposium on Organic Chemistry (Prague, Czech Republic, 2009); XIII MonoaexxHo# mkose-
KOH(epeHInn «AKTyalabHble IpoOsieMbl opranndeckoi xumun» (HoBocubupck, 2010); 18™ In-
ternational Conference on Organic Synthesis (Bergen, Norway, 2010); XIV MooaexHo# 1IKo-
ne-xkoHpepeHuu no opranndeckor xumun (ExarepunOypr, 2011); XV MonoaexHol mIkose-
KoH(pepeHuuu no opranndyeckoit xumuu (Y oa, 2012); Beepoccuiickoit konpepenunn «OpraHu-
yeckui cuHTe3: xumus u texHonorus» (ExarepunOypr, 2012); IX Beepoccuiickoit koHbepeH-
uu «XUMHST 1 MEAHWIIMHA» C MOJIOJACKHOW HAyYHOU MIKOJNOW Mo opranmyeckoil xumuu (Y da,
2013), 18™ European Symposium on Organic Chemistry (Marseille, France, 2013); Ypansckom
Hay4qHOM (opymMme 1o opranndeckord xumuu (ExatepunOypr, 2014).

Crpykrtypa u odbem auccepranum. /luccepranuonHas pabora usioxeHa Ha 161 ctpa-
HUIIE MAalIMHOIMCHOTO TEKCTa U COCTOUT U3 BBEICHUS, INTEPATYPHOT0 0030pa, 00CyKACHUS pe-
3yJBTATOB, IKCIIEPUMEHTAILHON YaCTH, BRIBOJIOB U MpuiiokeHus. Pabora comepxut 107 cchlmok
Ha JIUTepaTypHble UCTOYHUKH, 27 Tabaul U 19 pUCyHKOB.
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OCHOBHOE COJAEPKAHUE PABOTbI
JUTEPATYPHBIN OB30P
JIurepaTypHBIii 0030p MOCBSIIEH Pa3IMYHBIM acleKTaM OHMOJIOTHYECKOro NeHCTBUS a30-
10[5,1-c][1,2,4]Tpua3uHoB, rae paccCMOTpEHa aKTUBHOCTh COCIMHEHUM B OTHOUICHUU pa3iny-
HBIX 3200J1€BaHUI U 0OBEKTHI MOJIEKYJIIPHO-OMOIOTHUECKOr0 AEHCTBHSL.

OBCYXJIEHUE PE3YJIbTATOB
1. UCCJIIEAJOBAHUE BJIUAHUA MOJIEKYJSAPHBIX ®PAI'MEHTOB HA
MNPOTUBOBUPYCHYIO AKTUBHOCTbD «TPUA3ZABUPUHA» U ET'O AHAJIOTI'OB

Jl71s BBISIBICHUS CTPYKTYPHBIX ()parMEHTOB JIEKAPCTBEHHOT'O Mpernapara, CyleCTBEHHbBIX
JUTSE €r0 OMOJIOTUYECKOTO NEHCTBUS, HEOOXOIUMBI COCTUHEHHS - AHATIOTH, B KOTOPBIX OJHA WJIH
HECKOJIBbKO (PYHKIIMOHAIBHBIX TPYIII UCXOIHOU CTPYKTYPBl 3aMEHEHbI IPYTUMHU WIH MOIUDUIIH-
POBAaHBI. HCCJ’IGI{OB&HI/I?I AKTUBHOCTH COGI[I/IHGHI/Iﬁ B UCCIICAYCMOM PsAAY IMO3BOJAIOT OIIPCACINTD
MOJICKYJISIpHBIC (DparMeHTHI, ONIPEISISIFOIINE JEHCTBIE 0a30BOTO COCIMHCHHUS.
— — Monekyna «TpuazaBupuHa» COACPKUT 7

1 i R aTOMOB 000/1a TETEePOLUKINYECKONH CTPYKTYpHI,
ot N 6’ NO, S, S HO MOCTHUKOBBIN atoMm N(7a) u Tpu (yHKIIMOHATIHHBIC
L] *

-MeSJ<. / || Teans 2 rpynnsl: C(2)-SMe, C(6)-NO2 u C(7)=0. B pabo-
" ’Q — L eunm .N
vens® N7 N N T€ PacCMOTPEHBI CTPYKTYPHBIE MOIMPUKALNH,
L 3 ", 4 ‘: _ 3aTparuBaromue nonoxenus C(2), C(6) u N(4) B
Qg

(Tpasasupmm» (1a) mouekyie 1,2,4-tpuazonol5,1-c][1,2,4]rpuazuna.

1.1. CUHTE3 U BUHOJOI'MYECKAA AKTHUBHOCTH TI'OMOJIOI'OB

TPUAZABUPUHA

HccnenoBanue BIUSAHUS METWICYIb(PAHUIBHON TPYIIB HA TPOTUBOBUPYCHOE JCHCTBHE
«Tpua3zaBupuHa» B IEPBOM aCHEKTE MPEANOJIAracT yCTAHOBICHUE POJIU METUITHOTPYIIIBI TPYTI-
MBI

[TepBBIM 3Tanom MccleA0BaHUs CTala pa3padoTKa METOOB CUHTE3a 2-alIKHICYIb()aHUII-
6-uutpo-1,2,4-tpuazono[5,1-c][1,2,4]tpuasun-7-oHoB. MeTon CcHHTE3a, pa3paOOTaHHBIM s
«TpuazaBupuHay, okazaucsi IpUMEHUM U JUIs Ombkaimx romonoros. Tak, B3aumoaericteue (5-
aMuHO-1,2,4-Tpuazon-3-min)aua3onus (3) ¢ STUIHUTPOALIETATOM B MPUCYTCTBUM KapOoHAaTa Ha-
Tpus MPUBOJIUT K 00pa3oBaHHIO 2-ankwicynabhanui-6-autpo-1,2,4-tpuazono[ S, 1-
c][1,2,4]rpuazun-7-onoB (1b-f) ¢ Beixomamu 49-69 %.

(0)
NO
iN NH N02, <t ON\)LOEt s%/ )K( ’
Na,CO, J\
(2b-f) G3b-f) (1b-f) Na+

R =b) Et, ¢) Pr, d) i-Pr, ¢) Bu, f) EtCO,CH,

OpHaKko MPUMEHUMOCTh TAKOTO CIOCO0a CHHTE3a OrpaHMYMBACTCS HU3IIMMHU YJICHAMHU
psana (Co-Cy4, 1b-f). Insg Gonee BHICOKMX TOMOJIOTOB BBIXOJbI MPOIYKTOB HE mpeBbimaioT 10 %,
YTO OOYCIIOBIIEHO HHM3KOW PAaCTBOPHMOCTBIO COOTBETCTBYIOIIUX 3-aJIKAJICYJIb()aHMI-S-aMUHO-
1,2,4-tpuazosoB (2) B peakimOHHOM cpeie.
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B kaudecTBe anmbTepHATUBHOIO MYTH CHUHTE3a 2-alKUITHO-6-HUTPO-1,2,4-Tpmazono[s,l-
c][1,2,4]rpua3un-7-onoB (1) 661 pa3paboTaH METO]] C UCMOIH30BAaHUEM UMHHOTHOYpa3ona (4) B
Ka4eCcTBE MCXOIHOTO coenuHeHrss. CHHTETHUECKas: CXeMa BKJIIOYAeT TPU CTAIHM: JUA30THPOBA-
HHE UMHHOTHOYpPa30ja, a30CoYeTaHue M IUKIM3ALUI0 ¢ 00pa3oBaHUEM IMHATPUEBOW COIH 2-
THO-6-HUTpO-1,2,4-Tpuazomno [5,1-c][1,2,4]tpuasun-7-ona (6) u nocienyrilee ee aTKAIUPOBA-
HUE ¢ 00pa30BaHHUEM IIEJIEBBIX TPOIYKTOB (1).

Q)
\/U\OC H,

us Hsﬁ
NaOH
0
NO
_R'Hal _ R 72 2
— _N
N N
+
6  Na' (1b,e,gh) N2

R =b) Et, e) Bu, g) C;H,, h) C,,H,,

Taxkum oOpa3oM, Ha MepBOM 3Talle MCCIEIOBaHUS Pa3pabOTaHbl aAJbTEPHATUBHBIE METO-
Ibl CHHT€3a TOMOJIOTOB M ONMWKaWIIMX CTPYKTYpHBIX aHanoroB «TpuazaBupunay - 2-
ankwicynbpanun-6-uutpo-1,2,4-rpuazono(5,1-c][1,2,4]rpuazus-7-oHOB.

JlaHHbIe OMOJIOTrMYECKONW aKTUBHOCTU HEKOTOPBIX MPOM3BOJIHBIX « TpHa3aBUpHHa» Ipea-
cTaBiieHbl B Tabnuie 1. MakcuMasbHble IEPEHOCUMbIE KOHIIEHTPALUM COSANHEHUH ONpeessiin
¢ noMoupto MTT-Tecta B KylabType KIETOK Vero.

Tabnuna 1. JlaHHbIE TPOTUBOBUPYCHOM aKTUBHOCTH TOMOJIOTOB « TpuasaBupuHay in vitro

HpOTI/IBOBI/lpcyHaﬂ AKTUBHOCTD,

Ne R MTH, MKT/MJI C, MKT/MJI (EC509 lg)
G Na® 1000 250 (1,0)°

b Et 1000 250 (1,0)*

Te Pr 1000 100 (1,0)*°

To Bu 1000 100 (0)*

1g CHis <40 ;

1h CiaHys <40 L

a — Bupyc A/Bukropus/35/72 A(H3N2)
b - Bupyc A/PR/8/34

Kak BumHO U3 Tabnuibl 1, HU3MIME aNKUATPUA30JI0TPHA3UHBI Kak U « TpuazaBupun» 00-
JaIal0T HEBBICOKOM MPOTUBOBUPYCHOW aKTUBHOCTHIO, a TIPU MEPEX0e K BBICIINM IPEICTaBUTE-
JSM psifla aKTUBHOCTh MCYE3a€T, YTO MOXKHO OOBSICHUTH MX THAPOPOOHOCTHIO, a TAaKKE PE3KO
BO3pacTaeT MMUTOTOKCUIHOCTH COSAMHCHHU.

CrouT Takke OTMETHUTh, YTO TPH YBEIUYCHHUH JTUHBI YTJICBOIOPOTHON IS TIPH aTOME
cepsl (C,-C4) MPOTUBOBUPYCHOE JIEHCTBUE TOMOJIOTOB «TpHazaBUpHHA» B OTHOIICHUH HEKOTO-
PBIX BUPYCOB BO3pacTaeT (TabauIlsl 2 U 3) 10 CpaBHEHUIO ¢ aKTUBHOCTBIO TIpemnapara.

Astop BeIpaxaer Omarogaprocts O.M. KuceneBy u corpyanukam ®BI'Y HUMU rpunna MunncrepcrBa 31paBo-
oxpanenust PO 3a npoBeeHre OMOIOTMUECKUX UCIBITAHUI TIOJyYeHHBIX B paboTe coeJMHEHNI
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Tabnuma 2. CpaBHeHHE TPOTUBOBUPYCHOM akTUBHOCTH « TpuazaBupunay (1a) u coemqu-
Henus (1b) in vitro

Bupyc 3anagnoro Bupyc TOPC Bupyca rpunna

Ne MHo3a, Huua H5N1
MKT/MJI
Alg ° Alg KW, KN,
KU, % % Alg %
la 100 0 0 0.1 18.8 1.5 90
1b 100 0.5 68.8 0.8 84.4 2.7 99.8

Tabnuma 3. [IpoTuBoreprnernyeckas akTUBHOCTb coeuHeHui (1a,c,e) in vitro

N Jo3a, Konnentpanus BIIT'-1
B MKT/MJI Ig (TILAS50)/ma

la 1000 60 %

1c 500 0%

le 500 0%

W3 naHHbBIX, MpUBEIEHHBIX B Ta0nuue 3, BUIHO, 4yTo «TprasaBUpuH» MajJOaKTUBEH B OT-
HOIIeHUHU BUpyca npoctoro repreca (BIII-1) npu kornuenTtpauu Bupyca 3 lg (TH50)/ma naxe
B MaKCUMalbHO mepeHocuMoi konueHTpamuu (1000 mxr/mi). B To ke Bpems, coenuHEHUs
(1c,e) B MenbIeit korneHTparuu (500 MKT/MIT) MOJTHOCTBIO MOJIABIISIOT ATOMATHYECKOE JIEHCT-
BUEe BHUpyca mnpocrtoro repreca (BIIT-1), To ecth sBist0TCS 060j€€ aKTUBHBIMU IPOTHUBOBUPYC-
HBIMHU COEIMHEHHSIMU IO CpaBHEHUIO ¢ «Tpra3aBUpuHOMY.

1.2. PASBPABOTKA METOJ0OB CHHTE3A 2-R-6-®TOP-1,2,4-TPUA30JI0|5,1-

c][1,2,4]TPUA3UH-7-OHOB U UX BUOJIOI'HYECKAS AKTUBHOCTDb

Bropoii ¢hyHKIIMOHATBHOW TPYIIIOi, KOTOpask MOXKET ONpeAesaTh OMOJIOTHYECKUEe CBOM-
cTBa npemnapara « TpuasaBupuH», SIBISIETCS HUTPOTPYIIIA B LIECTOM IOJIO)KEHUN MOJIEKYJIbL. JlJis
oIpezieNieHUs] BIUSHUS 3TON (PyHKIIMOHAIBHOM TPYNIbl HA IPOTUBOBUPYCHYIO aKTUBHOCTh HaMU
Obutn TosyueHsl 6-rop-1,2,4-TprazonoTpuasuHel, oTIHYAromuecs oT « TpuazaBupruHay HaH-
yreM atomMa (Topa BMECTO HUTPOTPYIIIIBL.

Cunre3 6-¢drop-1,2,4-tpuazono[5,1-c][1,2,4]tpuasun-7-onoB (8) ObUT OCYIIECTBIEH C
WCIOJb30BaHuEeM peakumu Snma-KnuHremanHa - azocodetanuem coden 1,2,4-tpuaszonmi-3-
nua3onus (4a,i,j) ¢ stun 2-ropaieroarnerarom, ¢ MOCISAYIOUUMHI J1€3alETUIMPOBAHHEM U
nukau3anueii. CoOCTBeHHO ankuiaTopaleTaTsl HE BCTYMAIOT B PEAKIUU a30COUYETaHHS H3-3a
noHmxeHHo CH-KHCIOTHOCTH, MOTOMY HaMHU OBUI MCHOJIB30BaH METOJl aKTHBAaLUHU (propco-
JIEpIKaIEer0 CUHTOHA alleTWIIBHOM TPYIIOH, JIETKO yXOASIEH B yCI0BUAX azocoueTanust. Ctaaus
a30CoYeTaHHs TPOTEKaeT C oOpazoBaHweM 1,2,4-TpUa30MMITHIPA30HOB STHIIOBOTO 3(upa
¢dTopriauokcaneBoi KUCIOThI (7) B IPUCYTCTBUM alleTata HaTpus. Y JOOHBIM METOJOM IpeBpa-
nieHust propconepkammx ruapa3onos (7) B 6-drop-1,2,4-tpuazomno[5,1-c][1,2,4]rpuazun-7-oHbI
(8) okazasioch KUNSTYEHUE B BOAHO-CIIMPTOBOM PAcTBOpPE alleTaTa HaTpusl.



o)
:/N\NH NO, , H' i/N\NH i/N\NHF OEt AcONa,
R /J\ 0O O R /J\ AcONa R %\ lN
N™ “NH N™ SN NT >N EtOH,
2EtO 2 n .m0, 0
(zaaisj) (0] (33,i,]) (0] (73,1,])
F
N— N—
NaOH N
—— Y j\ | 2 rR—( Y |
N/ /N N -
Baij) M Na' (9,

R: a) SMe, i) H, j) Me

HccnenoBanust 6uosiornyeckoro aecteust coenuHeHuit (8 u 9) in vitro mpoBoIMIINCH HA
HNEepBUYHON KyJbType KieTok nodek codaku (MDCK). [y olleHKH POTUBOBUPYCHON aKTUBHO-
CTH TpenapaToB ucnoib3oBamu pedeperc-supyc A(HIN1) A/bpucoen/59/07. JlanHblid mTamMm
oOmagaer goctarouyHoi remarrmotuHupyromei (1:128) n nndexkunonnoit akruBHOCTHIO (6,5 1g
NI 50/20 mx).

Kak mnokazanu wuccnenoBanus, «TpuazaBupuH» MaJOAaKTHUBEH B OTHOIIEHHWU BHpyca
rpunma A(HINT) A/bpuc6en/59/07, kak u 6-hTopnpou3BoHbIe B KUCIOTHOU dhopme (8a,i,j). B
TO XK€ BpEMs, HaTpUeBas COJb 2-MeTUI-6-propTpuazonorpuasuna (9j) obmamaeT ymMepeHHOM
MPOTUBOBUPYCHOM akTUBHOCTHIO (1.5 lg mpu paboueit koHueHTpauu 50 MKr/Mi1) Ipyu TOKCHY-
HOCTHU, COU3MEPUMOI1 ¢ TOKCUYHOCTHIO « TprazaBupunra (1000 Mxr/mu).

1.3. IPOTUBOBUPYCHASA AKTUBHOCTD in vivo <TPUAZABUPUHA» U EI'O

AHAJIOI'OB

CpaBHUTENBHBII aHAIU3 NPOTUBOBUPYCHBIX CBOWCTB «TpuazaBupuHa» M €ro HOBBIX U
y’K€ M3BECTHBIX aHAJIOTOB B HKCIEPUMEHTAX i Vivo MO3BOJIAET OLIEHUTh POib (hapMako(OpHBIX
IpymI Ha OMOJOTHYECKYI0 aKTUBHOCTB HCCIelyeMbIX Tpua3ono[S,1-c][1,2,4]Tpua3zuHos.

Tabnuua 4. JlaHHbIe TPOTUBOBUPYCHON aKTUBHOCTH «TpHa3aBUpUHa» U €ro aHaJOroB in

Vivo
IIpoTuBOBUpYCHOE eiiCTBUE
0 R X (3¢ pexTuBHOCTH, %)
X I'punn A/California/07/09
R NN (HIN1)

s—</ J\ I SMe _ NO, 80
N— N"N H NO, 17
Me NO, 47
Na' SMe F H/a
SMe Cl 22.2
Tamumro 55.6

[TonmyyeHHble NaHHBIE OJHO3HAYHO IOKA3bIBAIOT, YTO Ui JOCTM)KEHHUS HaMOOJbIIEH
O6uosnornyeckoil 3pPEeKTUBHOCTH B OTHOIIEHUHM BHpYyCa I'pUlNa HEOOXOAMMO OJHOBPEMEHHOE
NPUCYTCTBUE U HUTPO-, U METWICYIb(paHWILHON rpynibl. To ecTh 00e QyHKIIMOHATBHBIE TPYTI-
bl CYIIECTBEHHO BIUSIOT HA aKTUBHOCTH TperapaTa U y4acTBYIOT B €ro MeTabOJIIMYeCKUX Ipe-
BPAIICHUSX.

Takum oOpa3om, BHepBble OBUIM IMOJYYEHBI aHAIOTH «TpHazaBUpUHAY», COAEpIKAIINe B
IIECTOM IIOJIOKEHUHU aToM (TOpa, OB CHHTE3MPOBAH PsJi TOMOJIOTOB IperapaTa ¢ pa3InYHOM
JUTMHOM alTKWIIBHOTO ()parMeHTa MPH aTOME CEepbI [UIs OTPENeIICHHS BIUSHUAS METWITHO- U HUT-
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porpynn Ha IPOTHUBOBUPYCHYXO AaKTUBHOCTb. Ha OCHOBaHMM WHCCIIEOBaHUA B3aMMOCBS3H
«CTPYKTYpa-aKTUBHOCTb» B « TpuazaBUpPUHE» MOKHO YTBEPXKAATh, YTO HATMYUE METUITHOTPYII-
IIbl U HUTPOTPYIIIBI SABJISIETCS CYIIECTBEHHBIM Il aKTUBHOCTH «TpHa3zaBUpUHa» B OTHOLUEHUU
BHpYyCa I'PUIIIIA.

2. MOJEJIMPOBAHUE BO3MOKHBIX IIPEBPAIIIEHUM MPEIIAPATA
«TPUA3ABUPUH»
Hcxonst u3 MonekymsipHon CTpyKTyphl «TpuazaBupunay (1a) u u3ydeHUs XUMHUYECKUX
CBOMCTB 6-HUTpOa30110[35,1-c][1,2,4]Tpra3suHOB MOKHO MPEIIOIOKUTH PAa3INYHbIE BAPUAHThI UX

NpEeBpallCHUI B OpraHu3Me.
0]

1 [H]
B) ———> CH3S—2</ %\ _ lNNI
Nu- N N~ i
3 4 Na ©)
(D) la
(E)

Tak, penokc-npeBpalleHus] BKIIOYAOT BOCCTAHOBJIEHHWE HUTPOIPYMIBI MOJ JeicTBUEM
penykra3 (HampaBieHUE A), OKHCIICHHE AKUICYIb(PaHWIBHOTO (pparmMeHTa moj JecTBUEM OK-
cunas (Hampasienue B) n ux manpHele npeBpaiieHus. Yuactue Tpancdepas npu neicTBun
OuoreHHbIx N- U S-HyKJI€O(UIIOB, KaK, HallpUMeEp, KaK JHU3UH, aprUHUH, LUCTEUH CIOCOOHO
IPUBOJIUTH K 3aMEIIECHUIO aIKWITHO- WM HUTporpynn (Hampasinenus C, D). BosmoxHo Takxke
ATKUIUPOBaHUE U pubo3uIupoBanue mo atomy N-4 (Hanpasienue E).

2.1. OKUCJIEHHUE AJKWICYJIb®AHWIBHOM I'PYHIIBI

«TPUASABUPUHA» MU EI'O TOMOJIOI'OB (HAIIPABJIEHUE B).

BUOJIOI'MYECKASA AKTUBHOCTbD IIPOAYKTOB

Bo3moskHocTs okucienus: «TpuazaBupuHa» u ero romonoros (1) oOycnoBieHa npucyT-
CTBHEM B COCTaBe MOJIEKYJIbI aToMa S(2), CHOCOOHOI0 K NPEBPALLCHUSM THIIA S? 8’8"

OkuclIeHne aNKUITHOTPYII coenuHeHui (1) MOXKET MPOUCXOANTh YK€ Ha paHHEH cra-
UM BUPYCHOIO MH(HUUMPOBAHUS, TaK KaK MPOUCXOIUT 0Opa3oBaHHWE XWMHUYECKU aKTHUBHBIX

anementoB (O, NO', H,O,, ONOO’, HO"), 4To M03BOJISCT MPEANOIOKUTh YIaCTHE OKCHIA3 C

o6pazoBanmeM cyibhokcrnnos (S™°) u cynbpdoroB (S7). JelicTBUTENBHO, 0KA3aI0Ch, UTO TAKOE
OKHCJIeHue TpoTekaeT Jierko. [Ipu o6paboTke coenuuenuii (1a-d) nnm (10a-d) SKBUMOIISIpHBIM
komuectBoM 18 % H>O, B TpudropykcycHoit kucinore moiyudeHsl cyibhokcuabl (11a-d).
JlanpHeiiliee OKHUCIEHUE A0 COOTBETCTBYMOIUX cynb(oHoB (12a-d) ¢ Beixogamu 62-71% ocy-
[IECTBIICHO MOCTENEHHBIM IIpulaBieHneM u30biTKa 2,2 skBuBanenta 30% H»O, k cycnensun 2-
ankunTHo-1,2,4-tpuazono[S,1-c]tpuazunos (la-d) B TpuTOpyKCYCHON KHCIIOTE NMPH KOMHAT-
HOM TEeMIIEpaType.
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NO 18 % 1,0, 0 NO
NN 2 (1 5xB.) A ?
Rs—< J\ | E— R—s—< J\ |
— - _N TFA — N
N N~ N N/
(1a-d) Na (11a-d) H
H* Naa (o)
30 % H,0, o NO
N— NO (2.2 5KB.) NN 2
Rs{/ R 2 =R </ J\ |
I — N
N/J\N/N TFA (0] N N/
(10a-d) H (12a-d)

R = a) CH,, b) C,H,, ¢) n-C;H,, d) i-C;H,

[IpencraBneHHbIC peakuyd MOJCIUPYIOT BO3MOXKHBIE MPeBpamieHus: « TpuasaBupruHay u
€r0 TIPOU3BOIHBIX IO ICHCTBUEM aKTUBHBIX (hopM Kucaoposa, Bkiarodas HyO,.

HccnenoBanusiMu yCTaHOBJICHO yMepeHHOe jaeicTBue cynbdokcuaos (11) u cympdoHoB
(12) — mpoxykToB okucieHus « TprazaBUprHa» U €ro rOMOJIOTOB B OTHOILIEHUU BUPYCOB I'pUIINa
tuna A(HINT) A/Puerto Rico/8/34 u A(H3N2) A/Victoria /35/72 B mpenenax 1 1g THJI. Pe3ynb-
TaThl OMOJOTUYECKUX UCTIBITAHUN MPOAYKTOB S-OKHCIECHUS TPEICTABICHbI B TA0IHIIE 5.

Tabnuma 5. [IporuBoBupycHast akTUBHOCTH coequHenwii (11) u (12) in vitro

O
7 I
R— Yy
N N~ N
H
Konnen- IIpoTuBOBUpPYCHAS AKTUBHOCTDH (KPATHOCTH CHU:Ke-
e R MTA, Tpauus, HMS penpoayKuu, 1g)
B MKI/MJI MKI/MJI A(HIN1) A(H3N2)A/Victoria
A/Puerto Rico/8/34 /35/72
11a Me-S(O) >200 100 1,0 1,0
11b Et-S(0) >200 100 0,5 0,5
11c n-Pr-S(0) >200 100 1,0 1,0
11d i-Pr-S(O) >200 100 1,0 1,0
12a Me-S(O,) >200 100 0,0 0,0
12b Et-S(0y) >200 100 0,5 0,5
12¢ n-Pr-S(0,) >200 100 0,0 0,0
12d i-Pr-S(0,) >200 100 1,0 1,0

Kak BUIHO W3 MaHHBIX, MPUBEICHHBIX B TaOIHIle 5, S-OKUCIIEHNE MOJIEKYJbI « Tprua3aBu-
pHHA» HE BBI3BIBAET CYLIECTBEHHBIX U3MEHEHHI €ro NPOTUBOBUPYCHOM aKTUBHOCTH B OIBITAX in
vitro. Ho takue Meradonnueckrue MOAU(PUKAIIMN MOTYT SBUTHCS MPOSIBICHUEM YAaCTUYHBIX aH-
THOKCHJIAHTHEIX CBOMCTB.

2.2 KOMIIBIOTEPHOE MOJEJIUMPOBAHUE B3AMMOJIEVICTBUA
«TPUA3BABUPUHA» C TEMATTJIOTUHUHOM W HEWPAMWHHUJIA3O0M
BUPYCA I'PUIIITA A/CALIFORNIA/04/2009(HIN1)

KomnberoTepHoe MonenupoBaHHE U HccileloBaHME CBsA3bIBaHUSA «TpHa3aBUpHHA» C IeMarriJlOTHHHHOM METOJIOM
MMOBEPXHOCTHOTO IUIa3MOHHOT'O pe3oHaHca Obuio mposeneHo coBmecTHo ¢ OBI'Y HUU rpunma MuHucTepcTBa
3npaBooxpaHenust PO, aBrop BeIpaxkaeT O6iarogapHocTs 3a nomoins B.B. Eroposy u A.B. Bacuny.
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JUis BUPTYaJIbHOTO MOJEIMPOBAaHUS B3auMozencTBus «TpuazaBUprHa» C reMarriaroTH-
HUHOM M HEHPaMUHU/1a301 MCIIOIB30BAJIN CTPYKTYpbI OenkoB u3 6a3el nanHbix PDB (3LZG(HI1)
u 3TI6 (N1) cooTBETCTBEHHO), U CTPYKTYpy «TpuazaBupuHa, ONTUMU3UPOBAHHYIO B IIPOrpaM-
me HyperChem 8.0 (Trial Version). s npoBeneHust JOKHHTa UCIOIB30BaIN CEPBEPHYIO BEP-
cuto nporpammbl Hex (http://hexserver.loria.fr/) co cranmapTHEIME TTapaMeTpamu. MoaenupoBa-
HHUE TPOBOJWIN C YUETOM 3JIEKTPOCTATHUECKUX B3aUMOJICHCTBUH, paccmaTpuBanmu S00 Hanmyd-
IIMX TOJIOKEHUH nuranzaa. s aHain3a KOHTAaKTOB O€JIKOB C MOJIEKYJIaMU JIMTaHJa UCIOJIb30-
Banu mporpammy RasMol.

MopnenupoBanue B3aumojeictsue (la) ¢ HelipaMHHHMIA30H BHUpyca TpHIIA
A/California/04/2009(H1N1) nokasaso, 4yTo Bce caifTbl cBsA3bIBaHUA ¢ «TpuazaBUpHHOM» HaxXo-
JSITCA Ha TIOBEPXHOCTH MOJIEKYJIbI O€JKa BJAJIM OT aMHUHOKHCIIOTHBIX OCTaTKOB, 00Opa3yromux
(bepMEeHTaTUBHBIN LIEHTP HEHPaMUHHUIA3bI, TAKUM 00pa30M BO3MOXHO HUCKJIIOUYUTh HHTHOMPOBA-
HHE TOr0 OeJKa MperapaToM Kak OWH BapHaHTOB €ro MeTaboIm3Ma.

ITo pe3ynpTaraM MpOBEAEHHOTO BUPTYAJIILHOTO MOJEIMPOBAHUS B MOJIEKYJIE T€MarTIIo-
THHUHA ObUIO OOHAPYKEHO 5 MOTEHIMAIBHBIX CAWTOB B3aUMOACHCTBHUS ¢ «TpHazaBUPUHOMY.
[lepBuuHasi TMOCIENOBATEILHOCTh TeMarrmOTHHHHA Bupyca rpunma A/California/04/2009
(HIN1), B koTOpO#i OTMEYEHbI AMUHOKHCIOTHBIE OCTAaTKH, MOTEHIUAIBHO YYaCTBYIOIIUE B KO-
opauHauuu TZV, npencraBieHa Ha pucyHke 1.

-Influenza A virus A/California/04/2009 (HIN1) (Gen Bank ac.no. ACP41105)

1 MKAILVVLLYTFATANADTLCIGYHANNSTDTVDTVLEENVTVTHSVNLLEDKHNGKL CK

61 rRevar: SR -l o B il ssvs v rvegssovereyrenr roviE il

21 QLSSVSSFERFEIFPKTSSWPNADSNKGVTEACPHAGAKS FYKNLIWLVKKGNSYPKLSK
81 SYINDKGKEVLVLWGIHHPSTSADQQSLYONADTYVEVGSSRYSKKFKPEIAIRPKVRDO

41 EGRMNYYWILVEPGDKIT FEATGNLVVPRYAFAMERNAGS.IISDTPVHDCNTTCQTPK

01 GAINTSLPFQNIHPITIGKC PKYV_ KSTKLRLATGLRNIPS TQSRGLFGETAGFIEGGWTG

61 MVDGWYGYHHQNEQGSGYRAADLKSTONATIDETITNKVNSVIEKMNTQFTAVGKEFNHLEKR
21 IENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKETIGNG
81 CFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVELESTRIYQILATIYSTVASS
41 LVLVVSLGAISFWMCSNGSLOQCRICT

Pucynoxk 1. Pactionoxxenue 5 moTeHIIMAIBHBIX CaliTOB CBA3BIBaHUS ¢ TZV B COOTHECEHUH C MIEPBUYHOMN CTPYKTY-
poi remarrimoTHHIHA BUpyca rpumnma A/California/04/2009(HINT).

[IpocTpancTBEeHHAs CTPYKTypa
reMarrJtOTHHUHA BHpycCa rpumnmna
A/California/04/2009(HIN1), B kotopoii
OTMEYEHbl AMHHOKHUCIIOTHBIE OCTAaTKH,
MOTEHIMAIBHO YYacCTBYIOLIME B KOOPAHM-
Hauuu «TpuazaBupuHa», NPEACTABICHA
Ha PUCYHKe 2. AHajIu3 JaHHOW CTPYKTY-
pBl TOKa3bIBa€T, YTO HAWIYYILIUMHU 10
SHEPrUM B3aUMOJCHCTBHS U B3aUMHBIX

paCHOJ'IO)KCHI/II\/JI MOJICKYJI T€MarTJIrtOTHHN-
Ha U «TpuazaBuprHay OKa3bIBAIOTCS Cali-

Pucynoxk 2. Pesynerarsl mokuara (1a) u reMarriroTHHHHA
H1 Bupyca rpunmna.

ThI, COACPKAIIMNEC OCTAaTKU HUCTEHHA, JIU-
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3MHa U apruHHHa. Takoe PACIIOJIIOKCHHUEC TTO3BOJIACT MPCAIIOJIONKUTh, YTO NAHHBIC (I)paFMCHTBI
CIIOCOOHBI B3aMMOJEHCTBOBATH C <(TpI/Ia3aBI/IpI/IHOM)).

[IepBuyHoe B3auMoaencTBUE L5-5TzV

c 6€JIKaMI/I-MI/IH_ICH$IMI/I s TZV ka:1.36E+05 1/Ms kd:2.86E-01 1/s KD:2.10E-06 M
40000 T © L5A2 -TZV

OCYIIIECTBIISICTCS, TJIABHBIM 00pa3om,

3a CYET OTPUIATEIILHOI'O 3apsifa OcC- g

HOBHOM YacTu Moiekynsl TZV, B cu-  §°%°7

JIy Yero Ipu IOKHUHIE€ Ha MOJEKYJIE ;’;

reMarriilfoTUHUHA BHpyca TpHIIIa B ®

KauecTBE CaWTOB «IIOCAagKW» WIEeH- -40 0 40 80 120 160 200

Time (s)

TU(PHUIMPOBAHBI KOPOTKHUE TOCIEN0-
BarenbHOCTH: CKLRGV (Luc-JIuz-
Jleni-Apr-I'mu-Ban), LGK (Jle#-I'nmu-
JInz), FYKLIW (®en-Tup-JIuz-Acn-Jleii-1U30-Tpn) (puc.1). B nmonb3y nepBUYHOr0 KHUCIOTHO-

Pucynok 3. Cencorpamma B3auMOICHCTBUS FeMarritOTUHAHA
noaruna H3N2 u «Tpuazasupuna» (100 HM)

OCHOBHOTO CcBsi3biBaHUsI TZV 1 HA cBHIeTenbCTBYET 00HAPYKEHHOE METOJIOM MTOBEPXHOCTHOTO
MJIa3MOHHOTO pPe30HaHca Hanmuuue s « TpuazaBUpHHA» HEKOBAJICHTHOTO M JUHAMHUYECKOTO
B3aUMOJICUCTBUSl C T€MArrJIIOTUHUHOM, BEPOSITHO, MOHHOW MPUPOJbI, TaK KaK KOHLEHTpalUu
ObLTH 1MO00paHbl TAKMM 00pa3oM, 4TOOBI B O€JIKE OCTaBaIMCh CBOOOJHBIE aMHHOTrPYyIbl. Ha
pUCYHKE 3 mpecTaBlieHa CEHCOTpaMMa JJAHHOTO B3aUMOICHCTBUSI.

BwMmecTte ¢ TeM, ¢ TOUKH 3peHUs pean3aluyd HHIHOupyromei akTiBHOCTH Ha HA, kaxk Je-
KapCTBEHHOW MUIIICHU OCOOBIN MHTEpEC MPEICTaBIsET JOMEH, Ooee 000oTaneHHbI OCTaTKaMU
[IMCTEHHA. 210 OTHOCUTCS K MOCJIEI0BATEILHOCTH
"HDCNTTCNPKGAINTSLPFQNIHPITIGKCPKY>*. JJaHHbIil 1OMEH COLEPIKUT OCTATKHU LH-
ctenHOB: CX3CX5,C, pa300IIeHHBIX KOPOTKAM TPUTIETITHIOM ¢ N-KOHIA U 22-4JICHHBIM TETITH-
oM B oOstact C-KOHIIA ITOJIUIIEIITAIHON LIEIIN.

2.3. HYKVIEO®UNJIBHOE 3AMEIIEHUE B 2-AJIKWJICYJIb®OHWJI-1,2,4-

TPHUA30J10-[5,1-C][1,2,4|] TPUA3BHUH-7-OHAX (HAIIPABJIEHUE D) U

INPOTUBOBUPYCHASA AKTUBHOCTD ITPOAYKTOB

[Ipn paccMoTpeHHUU MOJIEKYJSIPHOM CTPYKTYpbl coeluHeHus (1) MOXHO MPEANoNoKUTh
€ro B3aMMOJEHCTBHE C BUPYCHBIMHU O€JIKaMU 3a CUET 3aMEIIECHHsS HUTPO- WIM METHICYJbda-
HWIBHOU Tpynn ¢ N- ¥ S-HyKJI€o(QUIbHBIMU OCTaTKaMM, TAKMX, KAK aMUHOKUCIIOTHI JIM3UH, ap-
TMHUH, UCTEUH B COCTAaBE Pa3IMYHBIX BUPYCHBIX O€JIKOB, HAIpUMEpP B HEHpaMUHMIA3€ WU Ie-
MAarTIrOTHHUHE.

W3BecTHO, YTO anKWiICyab(OHMWIbHbBIE (PParMEeHThl BOCIIPUUMYMBBI K PEAKLIUAM 3aMelie-
HUSI TIPH B3aUMOJICHCTBHU ¢ HyKieopmiamu. YTo KacaeTcs noBeaeHus HUTporpynmsl B «Tpua-
3aBUPHHE», TO XOPOIIO M3BECTHA CKJIOHHOCTh NO,-TpyNIibl, CBSI3aHHON C apoMaTHYECKuM (Te-
TEPOAPOMATUUYECKMM) UKIOM K 3aMEIICHUIO MO AelcTBUEM HykieopmioB. Takum oOpa3om, B
CTpYKType 2-ankuicynbponui-1,2,4-rpuazono-[5,1-c][1,2,4]rpuasun-7-onos (12a-d) mpucyT-
CTBYIOT JIB€ I'PYIIHMPOBKH, CKIIOHHbIE K HYKJI€O(QWIBHOMY BBITECHEHHMIO. DTa CUTyalMs Mpea-
CTaBJIsIET MHTEpEC IJI MCCIIEJOBAHUS CPABHUTEIBHOM PEAKIIMOHHOM CIOCOOHOCTH JIETKO yXO-
nsauux rpynn - CH3SO,- B 1,2,4-tpuazonsiom u NOs- B 1,2,4-Tpua3zuHOBOM LIMKJIaX B COEAMHE-
HusX (12a-d), a Taxke Kak MoJenb noseneHus « TpuazaBuprHa» B opranusMe. B kauecTBe Hyk-
71€0(MIbHBIX PEareHTOB B PEAKIMU C 2-METUICYJIb()OHUI-TPHA30I0TPUAZUHOM OBUIH BBIOPAHBI
LUCTEHH, TJIyTaTHUOH U LIUCTEAMUH, KOTOPbIE MOXHO paccMaTpuBaTh C OJHOM CTOPOHBI KaK MO-
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nenu (parMeHToB OENKOB, COJEpKalllMX LHUCTEHMHOBBIH ()parMeHT, ¢ APYroi Kak OMOTCHHbIE
¢dbparMeHThI, KOTOpBIE MOTYT OBITH BBEJIEHBI B MOJIeKyy 1,2,4-Tpuaszono[5,1-c][1,2,4]Tpuasuna.

3amernienue cynb(poHMIBHOTO (parmMeHTa B 2-MeTHICYIb(oHmiI-1,2,4-tpuaszono[s,1-
c][1,2,4]tpuazune (12a) noa AeCTBUEM LIUCTEUHA, ITYyTaTUOHA U IIUCTEAMUHA, IPOUCXOAUT MPU
KUIIAYEHUU B CyXOM METaHOJI€ B MPHUCYTCTBUU TPUAITUIAMHUHA B TE€UEHUE HECKOJBKUX THEH C
obpazoBanuem BemniecTB (13-15) — MPOAYKTOB 3aMEIEHUST METUIICYIBL(OHMIEHOW TPYTIIHI C BBI-
xogamu 41-46%.

CO,H
0
NH
N~ NO, { N NO
N NH, ~N 2
S‘</%\| <" (1220 ——> § /J\l
NN (Et),N (Et),N N )
(14) (Et),NH*
1) (Et),N,
GSH
2)HCl ¥ o
NO,

e LR A=
o H NH, o
3amecTuTh Cyab(GUHNUIBHBINA (parMeHT cyiabpokcuaoB (11a-d), B onucaHHBIX BBILIE yC-
JIOBHUSIX HE YIAJIOCh.
OnucanHOe 3aMelleHre ANKUICYJIb(QOHUIIEHON Tpynmbl B coenuneHnu (12a), saBisercs
apryMeHTaMH B MOJIb3y HPEANOIOKEHUS O BO3MOKHOM Y4aCTHH 3TOT0 (hparMeHTa B MeTaboIIH-
YyecKHX npeBpauieHusx « TpuazaBupuHay.

2.4. N(4) AIKWJIMPOBAHUE «TPUA3ABUPUHA» (HAIIPABJIEHME F)

Lemnecoobpa3HocTh paccMoTpeHus: Moaupukanuii mMoiekyisl «TpuazaBupuHa» mo N-
aToOMaM TPHa30JI0TPUA3UHOBOM CTPYKTYpbl OOYCIIOBJIEHA ByMSI OCHOBHBIMM NpuuuHaMu. [Ipe-
/i€ BCEro, M3BECTHO, YTO KOHJCHCHUPOBAHHBIE a30JI0a3MHOHBI CIIOCOOHBI BCTyNaTh B peaklUu
pubo3UIUpOBaHUs ¢ 00pPa30BaHUEM MPUPOTHBIX HYKJICO3UIOB C MOCIEAYIOMUM UHTHOUPOBaHU-
em cuntesa JIHK, uem oOycnoBnena ux Ouojorudeckas akTUBHOCTh. TakuMm 006pa3zom, uccieno-
Banue Moaudukamuii «TpuazaBupuHa» mo HampaBieHuto E mpencraBisieTcss BaXHBIM ¢ TOYKH
3peHusl IOJly4EHHUs aHAJIOroB HENPHUPOAHBIX Hykieo3upoB. C apyroil  cTopoHbl, N-
ankwinpoBanue «TpuasaBUpHHa» U €ro aHAJIOTOB MO3BOJIAET PEAIN30BATH 3aMEIIEHUE HUTPO-
rpynnsl N-Hykneoduiamu (Hampasinenue C), HeBo3MokHOe B camux NH-rerepouumkinax uz-3a
oOpa3oBaHus conieii aMMoHus. Takum oOpa3om, HampasiieHue E mpencraBiseT uHTepec U B Ka-
yecTBe crniocoda Moaudukanuu « TpuazaBupuHa», U B KaUeCTBE CHHTETHUECKOTO IpUEMa.

Panee Ob10 ycTaHOBJIEHO, YTO ankmimMpoBaHue «TpuazaBupuHay (1a) TaJoOMIHBIMU all-
KUJIAMU TIPOXOJUT HECEJIEKTHUBHO U MPHUBOIUT K OOpa30BAaHUIO H30MEPHBIX MPOIYKTOB N-
ANKWIAPOBAHHUS.

BBenenune B monokeHue 4 TpHA30JOTPUA3MHOBOTO IHMKJIA MHUBAJOUIOKCUMETHIBLHOM
IpyNIbl 00YCIIOBIEHO BO3MOXKHOCTBIO €€ MPUMEHEHHs B Ka4eCTBE 3aIIUTHON TPYIIIBI, a TaKXkKe
€€ CTPYKTYPHOU aHAJIOTHEN C TTTUKO3UIHBIM (hparMEeHTOM.
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0

(0}
NO NO
H3C N— )k( 2 t)J\ /X H3C N\N 2
\ N \
7 | Bu 0 SA</ |
s—< >
N/J\N/N Aunim B N/J\ N

(10a) H (16) L t

A: X = CH,CI, Bu,NI, Na,CO,, DMF (35%)
B: (Me),CO, ZnCl,, (H,CO)_, t = 140 °C (82%)

Hamu Obutn pa3paboTaHbl 1Ba MeTOJa MOMYy4EHUS 4-NMBATOMIOKCUMETHWIBHOTO MPOU3-
BojHOrO «TpuazaBupuna», HanOosee 3PPEKTUBHBIN U3 KOTOPBIX 3aKIIOYAETCS BO B3aUMOJEH-
CTBUU 2-MeTUICYIb(haHuI-6-uutpo-1,2,4-tpuazono[5,1-c][1,2,4]tpuazun-7-ona (10a) c nuBane-
BBIM aHruApuaoM U napagopmom npu 140°C B npucyTCTBUM XJOpHIa LIKMHKA. JlaHHBIN croco0
II03BOJIIET NOJIYUYUTh 4-TMBAJIOUIOKCUMETUATpUa3onoTpuasul (16) ¢ Beixoaom 82 %.

0 0 0
NO, DEAD, NO H.C - NO
H,Q /:N\N)k( Pppp K /:N\N)k( 2 g0 /:N N
S J\ |N S J\ | t KOMH. S J\ N
N SN R,CHOH N N/N CH.CN N~ >N
3
(19) PS H  (10a) a7 PR
R R Me,con |FsCCO:H, H,C~ ~OEt

H05rom
R: e o

(18) Bu

B3aumopeiictBue tpuaszonorpuazuHa (10a) ¢ BUHHIATHIOBEIM UPOM MPUBOIUT K 00-
pa3oBaHMIO 4-3TOKCUATHUITpUa3onoTpuasuHa (17). Peakius npoBoamiiach B CyXOM arlleTOHUTPH-
Jie P KOMHATHOW TeMIepaType, BbIXO/ MPOIYKTa cocTaBUI 85%. DTOKCUITHIBHBIN (hparMeHT
TaKXe N3BECTEH B KAYECTBE 3aLIUTHOM I'PYTIIbI.

JlpyruM METOJOM BBEICHMS 3aIUTHON AJIKUIBHON TPYMIBI SBISETCS ANKHIUPOBaHHE
COMpPTAaMHU B TPUCYTCTBHM CWIBHON KucioThl. Tak, ankunupoBaHue mpem-0ytaHonom NH-
KUACIOTH «TpHazaBUpHHA» TPOTEKAET CENEKTHBHO C OOpa3oBaHMEM €IHMHCTBEHHOTO N(4) —
mpem-0yTUuIupoBaHHOro n3omepa (18).

VY 100HBIM METOJJOM PErHOCEIEKTUBHOIO AJIKMIMPOBAHUS TaKXkKe sBIseTca peakuus Mu-
1yHoOy. Tak, B THMOKCaHe B MPHUCYTCTBUH TpudeHuadochrHa U TuITHIa3aTuKapOOKcuiaTa Obl-
na BBeneHa Ouc(4-merokcudeHun)MeTwibHas rpynna B N(4) molokeHHe TpUa3zoIoTpUa3rHa
(19) c BeixOomOM 74 %.

Jlnst ompeneneHus: MPUOPUTETHOTO IIEHTPA U3 JIByX KOHKYPEHTHBIX HAIpaBICHUH peak-
UM HYKJICO(PHUIBHOTO 3aMEIeHUs] HaMU OBLIM CHHTE3HPOBAaHbI Mpou3BoAHbIe (22-25). Kak u
«Tpua3aBUpHH» U €r0 aHAIOTH, 4-aJKWI-TPUA30JIOTPHUAZUHBI JIETKO OKHCIISIOTCS 0 COOTBETCT-
BYIOIIMX CYJTH(OHOB IEHCTBHEM U30BITKA MIEPEKUCH BOIOPOIA.
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0 0
H,C /N\N)K(Noz 30 % H,0, (2.2 5xB.) ﬂ /N\N)K(NOZ
; %\ |N ra PO < J\ lN
N N~ ) N ITI/
(16,18,20,21) 1'1' b @225

R' =20,22) Me, 21,23) Et, 16,24) CH,0C(0)CMe,, 18,25) CMe,

Takum 00pa3om, Ha JaHHOM d3Tare padOThl HAMU OBUTH pa3pabOTaHbl YETHIPE METOIUKH
ANKWIUPOBaHUs 6-HUTpOTpHazono[S,1-c][1,2,4]TpuasuHa, ¢ MOMOIIBI0 KOTOPBIX OBLTU CHUHTE3U-
pOBaHbl HOBBbIE 4-aJKWITPUA30JI0TpUa3uHbl. Kpome TOro, CTOMT OTMETUTb, 4TO Ouc(4-
METOKCU(EHUI)METUIIbHAS, MHUBAJOMIOKCUMETUIbHAS W 3TOKCHATWIbHAS TPYIIbl SBISIOTCA
JIETKOYXOSIIIUMH U MOTYT OBITh HCIIOJIb30BaHbI KaK 3alIUTHBIC 111 OokupoBanuss NH nporona
B 4 TOJOKEHUU ISl 0OJIeTYeHUsI 3aMEILeHHs] HUTPOTPYIIBI M MOCEIYIOIEro yAaJeHHs 3allu-
Thl. TO €CTh MOSABIAETCS BO3MOXHOCTh MOJIYUYUTh NMPOTYKTHI 3aMELIeHUs] camoro « T'puasaBupu-
Ha», a HE TOJIbKO €T0 AJIKUIMPOBAHHBIX aHAJIOTOB Ha S- u N-HyIeo(IIbI.

2.5. SAMEIIEHUE HUTPOI'PYIIIIbI B «TPUA3ZABUPHUHE»

(HAIMPABJIEHHE C)

2.5.1. BBAUMOJIEMCTBHUE C N-HYKJIEO®PUJIAMHA

Crnemyronmm acieKToM paboThI CTANIO UCCIIEIOBAHUE HYKICO(DUIHLHOTO 3aMEIICHUS HUT-
porpynmnel B 4-ankun-6-Hutpo-1,2,4-tpuaszono[S,1-c][1,2,4]|tpuazun-7-onax. Ilpenpiaymmmu
WCCJICIOBAHMAMHU TOKa3aHO, 4YTO 4-ankui-6-Hutpo-1,2,4-tpuaszomnol5,1-c][1,2,4]rpuazun-7-oHbl
CIIOCOOHBI K 3aMEIICHUIO HUTPOTPYIIITHI IO AeiicTBreM N-HyKIeo(HIIOB, OJJHAKO HE BCET/Ia 3Ta
peakIus MpoTeKaeT OAHO3Ha4YHO. B Xome mccnenoBaHuii 00HApyKEHO, 4TO 2-METHITHO-4-R-6-
HUTpPO-1,2,4-Tpuazomno[5,1-c][1,2,4]rpuazunpl, B OTIMYME OT TpHa3ojoTpuaszuHa (la) He cmo-
coOHBI K 00pa30BaHUIO COJIEH ¢ OCHOBaHUSIMH, aKTUBHO B3aUMOJICUCTBYIOT ¢ N-HyKIieopunamu
— MepBUYHBIMU, BTOPUYHBIMU aMUHAMH U [TUKIOATKAIUMUHAMH.

| |
H C N— NOZ HN H.C N— Np2
3 \S %/ JKI( ~R?O3 \S %/ N | R
/J\ N /J\ N
N 171 DMF, t 0C N |
18) 1 But (26) But

. O H H
BXN\RZ a)ﬁ b)>{V\/\/CH3 ¢) NNe~on
& H M,
07 0 8,10 e ¥
3

[Ipu B3aumoneiictBuu 4-mpem-0ytun-tpuazono[s,1-c]tpuazuna (18) ¢ N-nykneodpunamu
HauOoJiee JIETKO pEaklUus MPOXOJUT C MEPBUYHBIMM aMHUHAMHU — STaHOJIAMUHOM M H-
oytunamuaoM (60-77 %). B To ke Bpems peakuus co mop-0yTUIaMUHOM, TUAIKUIAMUHAMHU, a
TaKXke ¢ IUKIOATKUIMMHUHAMU TpeOyeT Ooee kecTkux ycnosuil. OOpa3oBaHue MPOIYKTOB 3a-
MEIIEHUs HUTPOIrpynnsl (26a-g) NpoucXoauT Npu KumsueHuu peareHToB B JIM®DA ot 2 u ans
NEPBUYHBIX aMUHOB JI0 15 9acoB JIsi BTOPUYHBIX M IMKIMYECKAX aMHHOB. BBIXOIBI IIEIEBBIX
mpoyKTOB (26a-g) coctaBunu 15-77%.



16

CtpykTypHOE cTpoeHHe coeauHeHus (26d) Obu10
TaKXKe MOATBEPKACHO METOJIOM PEHTT€HOCTPYKTYpPHOTO
aHasin3za. CTpyKTypa MOJIEKYJIbl IPUBEACHA HAa PUCYHKE 4.

BzanmoneiictBuem 4-R-6-autpo-1,2,4-
tpuazono[5,1-c][1,2,4]Tpua3zuHoB ¢ HEKOTOpPHIMH  N-
HyKJIeoduaamMu ObUT MOdydeH psia coeauHeHuit (28-31).
Jlnis IpoBeieHNs JaHHBIX MPEBPAIEHUIl ObUIN HCIIOJIB30-

BaHBI TC K€ YCJIOBUA, YTO U B CJIyda€ 3aMCHICHUA HUTPO-

Pucynox 4. Ctpykrypa 4-mpem-6ytun-  rpymmsl B 4-mpem-0ytun-uurpo-1,2,4-tpuaszono[5,1-
6-mopdommi-1,2,4-tpuazono[5,1-c]-

c][1,2,4]tpuasune: TpolHOW H30BITOK amuHa B MDA
1,2,4-tpuazuna (26d)

npu HarpeBaHuH. [IpOJyKThl peakuuu ObUIN BBIIEJIEHBI C
MIOMOIIBIO KOJIOHOYHOM XpoMarorpaduu.

0 R 0
HsC\s{/N\N | No, HN . H3C\SA</N\N)K|(R'
N%\N/N DMF, t °C N/J\N/
R R
(17,20,21,27) (28-31)

28a, R =Me, R'=NHBu; 29a, R =Et, R' = NHBu;

29b, R =Et, R' =NHCH,CH,OH;

29¢, R = Et, R' = mopdoauin,

30a, R = Bn, R' = NHCH,CH,OH;

31a,R= gt > R'=NHCH,CH,OH

H,.C O
[Ipu HUCCIENOBaHUN B3aUMOJICUCTBUA 4-nMBAIOUITIOKCUMETUIT-6-HUTpO-1,2,4-

Tpuazono[5,1-c][1,2,4]tpuasuna (16) ¢ mepBUUHBIMU aMHHAMH (OyTHJIAMUH, 3TaHOJAMHUH) yCTa-
HOBJICHO, YTO OJTHOBPEMEHHO C 3aMEIIEHUEM HUTPOTPYMIBI MPOXOIUT yAajJeHHe MHUBATIOUIOK-
CUMETWJIBHOTO (hparmeHTa M oOpa3oBaHue 6-aIKWIaMUHOTpHa300[5,]1-c]rpuasunos (32a,b) ¢
BbIXOJaMu 27-39%.

(0) R1 (0) R
| |
3 N 2 3 N R
AN o ALK
N N0 DMF, t 0C N -
L H
t
(16) ;O Bu (32a,b)

$ : H H
XN\RZ a) \\N\/\,Me b) »\N\/\OH

Takum 00pa3oM, NMUBATOMIOKCUMETHIIBHBIA (PparMeHT OKa3alcsi B YCIOBHUAX DPEAKLUU
3 PEKTUBHOMN 3aLTUTHON TPYIIION, MO3BOJSIONICH peain30BaTh 3aMeIleHIe HUTPOTPYTIbl aMH-
HOM MU MOJIYYUTh 6-aJKUIaMUHO-TPHUA30J10TpHasuHbl (32), He colepKallie alKWIbHYIO TPYIILY
npu N4-atome.
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B monyuyeHHOM MO OMHMCAaHHOMY paHEe METONy 2-MEeTHITHO-4-(4-aneTokcuoyTuin-1)-6-
HUTpO-1,2,4-tpuazono(5,1-c][1,2,4]rpuazun-7(4H)-one (33) Taxke ObLIO MPOBEACHO 3aMEIICHNE
HUTPOTPYTIBI HA OCTATOK dTaHOJIAMUHA U H-OyTHinamuHa. Peakius Obiia mpoBeaeHa B JJM®DA
npu 100 °C ¢ TpoitHbIM N30BITKOM aMUHA B TEYEHHUE 3 .

B3aunmopeiictBue coenunenus (33) ¢ 3TaHOJIAMUHOM. UJET C TIOJYYCHHEM €IUHCTBEHHO-
ro npoaykTa (34a) u ¢ BeICOKMM BbIXosoM (85%). IIpu 3ameriennu OyTHiiaMUHOM OBLIO BbIIE-
JICHO JIBa MPOAYKTa: 6-H-OyTUIaMHHO3aMeIIeHHbIN Tpuaszonotpuasut (34b) ¢ Beixogom 40% u
4-ruapokcudyTHiI-6-0yTrnaMuHo-Tpraszono[S,1-c]rpuasun (35a) ¢ Beixoaom 35%. Takum obOpa-
30M, OJIHOBPEMEHHO C 3aMEICHUEM MO AeHCTBUEM aMUHA YaCTUYHO MPOXOAUT TUAPOIIHU3 alle-
THWJIBHOW 3aIUTHOM IPYMIIbI, YTO OOBSCHACTCS XapaKTepOM alleTHIIbHOW TPYIIbl KaK 3al[UTHOM

o NH,(CH,),0H, DMF >

> OAc
HC N NO, 100 °C (34a) V\l\

\
/
s =L N - D m
|~ OAc H,C N\NJKKN\/\/CI'%
(33) 100c s~ _L R
N s

-

IPYIIIbI, CHIMaEMOM OCHOBAHUSIMHU.

NH,Bu, DMF L ~J OR
(34b,352) R = 34b) Ac, 352) H
Takxke yaoaloch CMOJCIHUPOBATH 3aMEIIEHHWE HUTPOTPYIIBI  OWOTEHHBIMH — N-
HyKIeopmiamu. B kadecTBe MOJIETHLHOTO COSMHEHUS OBLI BBIOPAH ATHIOBBINA d(up L-TU3HHA.
BcenencrBue Toro, 4To caM JU3MH IUIOXO PACTBOPSIETCS B OPTAHMUYECKUX PACTBOPUTENSIX, a HMC-
XOJIHbIE TPUA30JIOTPUA3UHBI, HAIIPOTHUB, SBISIIOTCA THAPOGOOHBIMU COCAMHEHUSIMHU, HAMU ObLT

UCIIOJIb30BaH TUIIOBBIN AUp JTU3MHA.
+

OEt*ZHCl
N JY i Y JY W

| EtOH, 60-70 °C, |

(18202127 ?3) 3-7 ., TEA R (26h,28b,29d,30b,34c)

R : 20,28b) Me; 21,29d) Et; 27,30b) Bn; 18,26h) (CH,),C; 33,34¢) NOAC

B3anMopeiicTBrue aaKuIMpoBaHHBIX aHAJIOroB «TpuazaBupuHA» C STUIOBBIM dpupom L-
JU3UHA NIPOBOAMIM B aOCOIOTHOM 3TaHoIIe U yMepeHHOM HarpeBanuu (60-70 °C) ot Tpex nHei
110 HeJienn. BeIxon moirydeHHbIX coequHennit He npesbiiaet 20 %.

ITpoayKkT B3auMOJEHCTBUS C aprMHUHOM, KOTOPBIM TakkKe COAEPKUT KOHLEBYIO aMUHO-
Ipyniy, HOJYy4YUTh B ONIMCAHHBIX BBIIIE YCIOBUIX HE YIAIOCh.

B Tabnuue 6 npuBeneHb! JaHHBIE OMOJIOTMYECKUX MCIIBITAHUM Ui HanOoJjiee aKTUBHBIX
MpeACTaBUTENeH psana 6-ankmiamuHo-4-R-tpuazono[5,1-c][1,2,4|tpua3uHos.
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Tabnuua 6. I[IpoTuBOBUpYCHAsE aKTUBHOCTH MTPOYKTOB B3aUMOACHCTBUS aJIKUIMPOBAH-
HBIX aHanoroB «TpuazaBupuHa» ¢ N-Hyneodunamu in vitro.

A/lletepOypr/16/09 A/Buxropusi/35/72 A/lletepOypr/5/09
A(H3N2) A(H3N2) A(HIN1)

Ne MTO, MKr/mu CHUKEHHEe CHUKEHHEe CHUKeHHe

ao3a, ao3a, 032,

THTpPA BH- THTpPA BH- THTpPA BH-
MKT/MJT MKT/MJI MKT/MJ
pyca(lg) pyca(lg) pyca(lg)

26¢ 200 100 1,0 100 1,0
28a >100 100 1,0
30a >100 100 1,5
31a >100 100 1,0

[losnyueHHble AaHHBIE MO3BOJIIOT MPOAOKUTH MEPCHEKTUBHBIM MOUCK OMOJIOTHYECKH
aKTUBHBIX COEAMHEHUU B pAny 6-ankunamuHo-4-R-tpuasono[5,1-c][1,2,4]Tpua3uHoB, Tak Kak
coenuHeHM (26¢,28a,30a,31a) IpOSBISIIOT YMEPEHHYIO POTUBOBUPYCHYIO aKTUBHOCT.

2.5.2. BBAUMOJENCTBUE C S-HYKJIEO®UJIAMHU

MogenupoBaHue Mpolecca B3aMMOACHCTBHSI aJKWIMPOBAHHBIX aHANOroB «TpuazaBupH-
Ha» C LUCTEUH-COACPKAIMMHU OeJIKaMy HaMH ObLTO OCYIIECTBICHO Ha PUMEpPE LIUCTEHHA - KaK
KJIIOYE€BOM aMUHOKUCIOTHI M TPUNENTHIA TJyTaTHOHA KaK JOCTYIHOM MOJENU IMCTEHH-
coaepxanux O0enkoB. [Ipu B3aumopeiictBuu coenuuenus (10a) ¢ MUCTEMHOM U TIYTaTHOHOM B
TEMIIEPATYPHBIX YCIOBUSIX, MIPUOIMKEHHBIX K TeMIlepaType dyenoBeueckoro tena — 38°C, a Tak-
&Ke B atMoc(epe aproHa ObUI MOJIyYEH TOJBKO MPOAYKT HYKJICO(DUIBHOIO 3aMEILIEHUs] HUTPO-
IpYyMNIbI HAa [NIyTaTHOH MOCJE HEJEIbHON BBIIEPKKU PEAKLIMOHHOM MacChl B OMMCAHHBIX YCIOBU-

0 0
S HS OH

H.C N— ~ H.C N— NO NH
3 \S /: j\ G . / N | 2 2
N/ N/N HZO :N/J\N/N

H (10a)

aX.

Kaxkoro-nm160 koBajeHTHOTO B3auMoielcTBUs «TpuazaBUprHa» C MUCTEMHOM JaXKe I10-
CJie IBYXHEENbHOTO HHKYOUPOBaHUs 0OHAPYKUTH HE yAanoch naxe Ha TCX.

I[Ipy  B3auMoOAeHCTBHM  aNKWIMPOBAHHBIX  aHanmoroB  «TpuazaBupuna»  (16-
18,20,21,27,33,37) ¢ L-nMCTEMHOM IpH KOMHATHOW TeMIlepaType B aOCOJIOTHOM 3TaHOJIE B
MPUCYTCTBUH THIPOKApOOHATA HATPHS MPOUCXOIUT MPAKTHUESCKH MTHOBEHHOE 3aMEIICHUE HUT-
porpynmel ¢ oOpa3oBaHueM  2-MeTHITHO-4-R-6-(2'-amuHO-2'-kapOoKcH3ITUATHO)-1,2,4-
tpuazono[5,1-c][1,2,4]Tpuazun-7-onos (26i,28¢,29e,30¢,31b,34d,38a,39a). Peakiiuu npoTtekaroT
KaK B MIPUCYTCTBUM | SKBUBaJEHTAa TUApOKapOOHAaTa HATPHS, TaK U B €r0 OTCYTCTBUH, PU I3TOM
MOJIyYEHBI MMPOAYKTHI B COJICBOM JTMOO KUCIOTHOM (hopMax COOTBETCTBEHHO.
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NaO (0]
HO_O

(0) ; (0 NH,
NH,
Hsc\ N - N )K( NO, sH H3C\ N )K( S
S 4</ | > S 4</
N

N
I
N/J\ .N /J\N,N
|

ITI NaHCO3, EtOH
R R
(16-18,20,21,27,33,37) (261,28¢,29¢,30¢,31b,34d,38a,392)

R : 20,28¢) Me; 21,29¢) Et; 18,26i) (CH,),C; 16,38a) (CH,),CCO,CH,; 27,30¢c) Bn;

17,31b) H3C)\O/Et ;33,340)_~_[>0Ac:37.399) | o[ oac

[Ipu uccrmenoBaHUM MPOTUBOBUPYCHON aKTUBHOCTH OBLIO BBISIBJICHO, YTO COCIUHCHHE
(38a) nposiBiseT BRICOKHIT yPOBEHHh TPOTUBOBUPYCHOM akTHBHOCTH. Tak mpu MT/I 177 mxr/ mn
u paboueil KoHIEHTpamuu 62,5 MK/ MJI TPOUCXOAWT CHWXXEHHE THUTpa BHUpYyca
A/lletepOypr/16/09 A(H3N2) na 3.5 1g u Bupyca A/C Ilerepoypr/5/09 A(HINI1) na 3 Ig. Takum
0o0pa3oMm, BBEJICHHE IUCTEMHOBOTO (pparMeHTa B KauecTBE 3aMeCTUTENs B MoJieKyny « TpuazaBu-
puHa» (coenuHeHue 38a) MPUBOAUT K 3HAYMTEIHLHOMY YCHIIEHUIO NMPOTUBOBUPYCHOMN aKTHUBHO-
CTH in Vitro, 4TO, BEPOSTHO, NIENAET TU COCIUHEHHUs Oojiee ONM3KUMHU MO METabOIMYECKUM
CBOICTBaM K OOMEHY THOJI-COACPKAIMUX METAOOIUTOB B KIETKAX, HHPHUIIMPOBAHHBIX BUPYCAMU
TpHIIIA.

Taxke TIaaKO WICT 3aMEIICHWE HUTPOTPYIIBI M TPU B3aMMOJICHCTBHH COCIMHCHUN
(16,20,21,27,33,37) ¢ Oosee TPUOIMIKEHHBIM K ITUCTEHHCOACPIKANTUM O€JIKaM TPHUICTTHIOM
L-rnyratnonoM. B pesynprate oOpasytorcs  2-meTmitno-4-R-6-(rmyratnon-S-un)-1,2,4-
Tpuazono[5,1-c][1,2,4]Tpuazun-7-ousl (28d,291,30d,34¢,38b,39b).

(0] (0] (I}
H3C\ /N N )vkl( N02 GSH H3C\ /N N )Kl( S
NTS N NaHCO3, EtOH NI\
| |
R R

(16,20,21,27,23,33,37) (28d,291,30d,34¢,38b,39b)

R : 20,28d) Me; 21,291) Et; 16,38b) (CH,),CCO,CH,; 27,30d) Bn;

3334¢) |_~_[0Ac 337390 | 0 [Soac

[IpoBect peakuuil0 0OpU y4aCTUU 2-METUITHO-4-(p-AUMETOKCU-IU(DEHUI-METHN)-6-
HUTpPO-1,2,4-Tpuazomno[5,1-c][1,2,4]rpuazuna (19) He yaa0Ch HU C IIUCTEUHOM, HH C TIIyTaTHO-
HOM, BEpOSITHO, 3TO MOYKHO OOBACHUTHh CTEPUUECKUMH 3aTPyIHEHHSIMU BCIECACTBUE OONBLIOrO
00beMa aJIKUIIBHOTO 3aMECTUTEIIS.

W3 nByX BO3MOXKHBIX KOHKYPEHTHBIX HAIlpaBJIE€HUM peakuuu Tpuazoio-1,2,4-TpuasuHoB
(22,23) ¢ nuMCTEMHOM IIPYM KOMHAaTHOM TEMIIEpPAType TAKXKE IMPOUCXOAMUT 3aMEIIEHUE MOAbKO
HUMpO2PYynnsl ¢ COXpaHEHUEM METWICYIb()OHUIBHOTO (hparMeHTa 1 00pa30BaHUEM COSTUHEHHUN
(40,41), 0 uem cBuaeTenbCTBYIOT AaHHbe | H SIMP 1 IK-CrIeKTpOCKONHIN.
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HO _O

H.C— s SH_*HCI_ HC— s W

NaHCO,, EtOH
Y

R R (40,41)
(22,23) R =122,40) Me, 23,41) Et

[onyuenue 1,2,4-tpuazomno[5,1-c][1,2,4]TpuasuHoOB ¢ HUCTEHHOBHIM (ParMEHTOM CBH/IE-

TEIBCTBYIOT O TOM, YTO ¥ B (DM3MOJOTHYECKHUX YCIOBHIX BO3MOXKEH (DEPMEHTATUBHBIA KaTaau3
CHUHTE3a TAKUX COEINHEHUI.

2.5.3. YAJAJIEHUE 3AIIIUTHBIX I'PYIIIT

YroOBl pacuIMpHUTh KPYT COCAMHEHHUN JUII OMOJIOTMYECKUX MCTIBITAHWN HaMH OBUTH IIPO-
BEJICHBI PEAKINH 10 YIAJICHUIO BBEACHHBIX 3alIUTHBIX IPYII B MMOJYYCHHBIX paHee COSANHEHHU-
ax. Tak, 2-meTunTno-4-(2-ruIpoKCUITOKCH)METUI-6-(TIyTaTuoH-S-mn)-1,2,4-Tpuazono[3,1-
c][1,2,4]rpua3un-7-o1 (42) cOAEPX UT MOJEIUPYIOMHA (ypaHO3WIbHBIN (DparMeHt, mogoOHO
IPOTUBOBUPYCHOMY TpernapaTy «AIMKIOBHP» ObUI MOIy4eH npu o0paboTke coenunenus (39b)

IN pacTBOpOM COJISTHOM KUCTIOTBHI.
(0] G (0] G

| |
H,C N~ S INHC HC )K( S
’ \S%/ /N | ﬂ, S‘< *HCI
N o oac ¥ o [Son

(39b) (42)

DTOKCHUATWIbHAS rpynmna ynaieHa B 1N pacTBope COJISIHOM KUCIOTHI MPU KOMHATHOU
TeMIiepatype B TeueHue 72 4dacoB. B pe3ynbrare ObUTO MOTydeHO coenuHeHue (43) ¢ BBIXOAOM
53 %.

(0] NH

NH, 0 NH,*HCI
H,C N\N)K( SWOH iNaal WG N- )K(S ., OH
7 \ N
S%N%\NJN (o) g S%/N/J\NJN Wg
(31b) )\O/Et (43) H

Crtpoenue 2-MeTHITHO-6-(2 -aMuHO-2 -
KapOOKCcHITUATHO)-1,2,4-Tprazon[ 5, 1-
c][1,2,4]rpuasuna (43) ObUIO MOATBEPXKACHO IaH-
HBIMH PEHTICHOCTPYKTYpHOTO aHaiu3a, COequHe-
Hue (43) npenacrarisier coO0W MOHOXJIOPHUI MOHO-
ruapaT. CTpyKTypa MOJEKYJbl MpHUBEICHA Ha pH-

CYHKeE 3.

[IuBanonnokcUMeTHIIbHAS TpyNNa MIHPOKO

Pucynoxk 5. Ctpykrypa 2-meTunTno-6-(2'-
aMUHO-2 "-KapOoKCU3ITIITHO)- 1,2, 4-Tprazon[5,1-
c]-1,2,4-tprasuna (43) OCHOBHBIX YCJIOBUSIX.

UCIIOJIB3YETCS B KA4ECTBE 3alIUTHOM, yIAIsIEMOU B
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0 NH,
H.C N )K(s ‘__ONa
3 N W
— s~ |
0 NJ\N_,N 0
R
NH,OH, MeOH| (44a) NH,*

HC Ny
S‘</N /J\NJN 5 0 G
- S
5 T B U

(38a,b)

R: a) Cys, a) SG (44b) NH,*

B pesynbrare ympaneHus MUBaIOUIOKCUMETUIILHOM TPyNIIBI B coenuuenusx (38a,b) Ob1m
MOJTyYEHbl HEe3aMEeIIEHHbIE TI0 TOJI0KEHUI0 4 TPUA30J0TPUA3UHOBOTO LIUKJIA [IUCTEUH- U TIIyTa-
TUOHIMPOU3BOAHbIE (44a,b). Peakiuu ObUIM MpOBEIEHBI B PACTBOPE aMMHUaKka B METaHOJIE MpU
KOMHATHOHN TeMmIepaType B TeUCHHUE HECKOJIBKHUX YaCOB.

2.6. BOCCTAHOBJIEHHE HUTPOI'PYIIIIbBI KAK ITPUYNHA
MMPOTUBOBUPYCHOI'O JEMCTBUSA «TPUASABUPUHA»

(HAIIPABJIEHHUE A).
B oTHOmIeHNYN npeBpaleHuii 0 TUITY «A» IpU U3ydYeHUH (apMaKOKMHETUKHU Ipernapara
paHee ObLIO 3a(pUKCUPOBAHO HaJan4ue 2-MeTuITHO-6-aMuHo- 1,2,4-Tpuazono[s,1-

c][1,2,4]tpua3un-7(4H)-ona, 0JHaKO MPOTUBOBUPYCHBIM JIEUCTBUEM in Vitro 3T0 COCAUHEHUE HE
oOmanaer. [lepBoHaYaIbHO CUUTANIOCH, YTO 3TO O0YCIOBICHO OOBIYHBIM JICHCTBUEM pEIyKTa3, HE
OTHOCSIIEECS K MEXaHU3MY IIPOTUBOBUPYCHOrO JeicTBUs. OJHAKO OKa3anock, uyTo «TpuazaBu-
pUH» SBISIETCS MHTHOUTOPOM IMPOTEHHIUCYIb(uIn3oMepassl — (hepMeHTa, OTBETCTBEHHOTO 3a
o0pa3oBaHUe U N30MEPHU3ALMIO AUCYJIb(UAHBIX CBSI3€H B MpOLECCEe CO3PEBAHUS IeMarrjtoTHHH-
Ha.

Onenka BiusHus «TpuazaBu-
20 L puHa» Ha (PEepMEHTATHBHYIO aKTHUB-
HOCTh TPOTEUHAUCYIH(PUANZ0OMEPA3BI
15 (ITA) npoBomunach in Vvitro ¢ HcC-
nosib3oBaHueM Habopa «PDI Inhibitor
Screening Assay Kit» (Abcam, xart.

Homep ab139480). Habop ocHoBaH Ha

Dy opecleHI A, ¥ &
=
T

katasmsupyemoM [IJIM BoccranoBie-
Y HUM WHCyJMHA B mnpucytctBuu DTT

(IMTHOTPEUTOIT), TIPUBOASAIIMM K 00-
1 | | | | |

0 20 40 &0 30 100 120 C, mM Pa30BaHUIO HHCYJIMHOBBIX arperaTtos,
—®— Tpuasasmpuar —W— DBangmrpagma - Kontpons

KOTOpBIE CBSI3BIBAIOTCA C (PIIyOpOTeH-
Pucynok 6. urudupyroniee aericteue «TprasaBupuHa» B OT-

HeiM pearenToM «PDI Detection Re-
Homrenuu [1J11 p

agent». B xauectBe unruduropa 111

OkcnepuMeHT 110 Bo3aeiictuto «TpuazaBupuna» Ha [1JI1 6bu1 nposenen coBmectHo ¢ OBI'Y HUU rpunma Mu-
HHUCTEpPCTBA 37)paBooxpaneHus P@, aBtop BelpaxaeT GyarogapHocts 3a nomouis B.B. EropoBy n C.A. Knotuenko
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B Habope ucnonb3yercs Oarurpanus (BAC). M3 naHHBIX, IPUBEICHHBIX HA PUCYHKE 6 BHUJIHO,
yTO0 B KOHIeHTpamuu 125 mM «TpuazaBupun» uHrubupyer aktuBHocTh [IJIM Ha mopsmok
(camxkenue ¢uryopecnenmuu ¢ 17 go 1,5 y.e.).

BosneiictBue mpenapara Ha NMPOTEMHIUCYIb(PHUIN3OMEpa3y M T'€MarrIIOTUHUH MOYKHO
IIPEICTABUTH B BUJIC PUCYHKA 7.

'a T\

GSH GSSG

BOCCTAHOBJ/IEHHE
ok

//Z A Hﬂnz

TZV-NO, TZV-NH,

n—in

SH SH TZV-NO, TZV-NH, S—8

SH SH 1001 B 111 | >

BoccranoBiaennsnnii HA w

GSSG GSH

. J
Pucynok. 7. Mexannsm unruoupytomero aeictsus «Tpuazasupunay (TZV) B ornomenun [1/1U u re-
MarmrotuauHa (HA)

B pesynbrate BOCCTAaHOBUTEIBHOIO U OKUCIUTEIBHOrO HUKI0B [I/IM katanuszupyer uso-
MEepHU3alMIo (CMEIIeHNUE) AUCYIb(DUIHBIX CBsI3el, oOecreunBasl mepexo 1 6enka B ONTUMAIbHYIO
Ut QyHKIIMOHUPOBaHUS KoH(popmanuio. JleiicTBue MHTHOUTOpa, B JJAaHHOM ciydae «TpuaszaBu-
pUHa», IPUBOJUT K HAPYIIEHUIO 3TOro 1ukia B koMiuiekce [1/IM - remarrmotuand. OgHOBpE-
MEHHO C 3TUM MOXET IPOUCXOIUTH 00pa30BaHUE AUCYIb(PHUIHBIX CBSI3U MEXAY OCTaTKaMH IIHC-
TEWHa, KOTOPbIE HAPYILIAIOT CTPYKTYpy OelKka ¥ MPUBOAST KaK K €ro MHAKTUBAIIUU, TaK U Pa3BH-
THIO OKUCIUTENBHOTO CTpecca B KJIETKE, YTO HAPYIIAET KU3HEHHBIM UKII pENPOAYKIMH BUpYyCa
¥ MOXKET IIPUBECTH K alloNTO3y (THOEIN) KIETOK.

Hapymenue nzomepuszauu Aucyib(UAHBIX CBsI3€i B JOMEHE, BBIJICICHHOM Ha PUCYHKE
8 MOoXxeT uMeTh Haubosee BaXKHbIE MOCIEACTBUS B HapyIIEHWU (YHKIMOHAIBHON aKTUBHOCTHU
reMarrifoTUHWHA U IPUBOAMTH K €ro MHaKTHBaluH, Tak kak qoMeH CNTTC saBnsercs ocHOB-
HBIM JIOKUHT-CAalTOM B MOJIEKYJI€ T€MarrIlOTHHUHA, TO3TOMY M30MepH3alus S-S-CBs3eil B 3TOM
y4acTKe MMeeT NMPUHLMUINAILHOE 3HAUYEeHUE NIl aKTUBHOCTH 3TOro Oefka M MH(EKIMOHHOCTU
BHUpYCa rpUIIa.

59 1) T, 1)V . NS— 320
S S S S
| |
C oo PVHDCNTTCQTPKG........... C

Pucynok 8. /lucynsdunsie cBsizu B Mosekyie HA

JlokazarenbCcTBOM TOTO, YTO «TpHazaBUpUH» CIIOCOOCTBYET 00pa30BaHUIO U H30MEpH3a-
K S-S cBsA3el B MOJICKYJIe TeMAarTJIFOTHHUHA SIBJISFOTCS MAacCC-CIIEKTPOMETPHUYECKUE HCCIIEIO0-
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BaHUsl, IPUBEJCHHBIC HIDKE. B kauecTBe MOJENbHBIX MENTHAOB ObUTH BBIOpaHbI (hparMeHTHI Te-
marrmotnanHa - HA-I, HA-II u HA- 111, uMmeromme B cBoeH ITOCIE0BaTEILHOCTH 110 JIBA OCTAT-
Ka nucTenHa (Tadum. 7).

Tabnuua 7. ITocnenoBaTenbHOCTh U MOJIEKYJISIPHAsE Macca MOJICIIbHBIX MTENTH/IOB

Ne  Tlentun ITocnenoBaTeIbHOCTD M.m.
1 HA-I DCNTTCQ 783.25
2 HA-II YGNCNTKCQ 1029.4

3 HA-III' LCKLGGIAPLHLGKCN-amun 1634.9

beuta npoBeneHa cepus KUHETUYECKUX 3KCIIEPUMEHTOB 110 OKUCIICHUIO KaK KaKIOro W3
9TUX MENTUO0B IO OTAEIBHOCTH, TaK U UX cMecel, B IpucyTcTBuu « TpuazaBupuHa» U B €ro oT-
cyrcteud. Ha pucynke 9 npencrasnensl Macc-cektpsl nentuga HA-I. Huwke Ha pucynke 10
IpeACTaBICHbl (PPAarMEHTHl U3 3TUX MACC-CIEKTPOB C M30TOMHBIM paclpeeeHUEM sl MOHO-
MEpHBIX U JUMepHBIX (opm HA-I.

3 x104 807.432 .p34 & buff 3h 20 min 370C aCN 0:H9 MS Raw

Intens. [a.u.
.
»
1

051

00 L b n e
x104] p34 & TAV 3h 20 min 370C aCN 0:H2 MS Raw

Intens. [a.u.]

051

0.0 o ks SN ‘J‘AA . Ll‘n

— T T T T e e e e e L e e e e
700 800 900 1000 1100 1200 1300 1400 1500

miz

Pucynok 9. MALDI- macc-cniektpsl cMmeceit nentuaa HA-I B npucytctsun «TpuazaBupuHay (OTMEUYEH KPAaCHBIM
LIBETOM) ¥ 0€3 Hero (0TMeueH YEPHBIM IIBETOM)

Monomepabie u qumepHbie hopmel ientuga HA-I peructpupyrorcst B Bujie Habopa KBa-
+ +
3UMOJIEKYJIsIpHBIX MOHOB ¢ H™ m ¢ Na'. HaGop nMKoB ciieBa COOTBETCTBYET PAa3JIMYHbIM MOHAM
MoHoMepa nentuaa HA-I, Habop nukoB cripaBa — numepam nentuaa HA-I.

p34 & buff 3h20 min 370C aCN 0:H9 MS Raw

3 04, p34 & buff 3h 20 min 370C aCN 0:H9 MS Raw

8

Intens. [a.u.]

8

804.411

- NI A Lt

ot D34 & TAV 3h 20 min 370C aCN 0:H2 MS Raw

h‘
|

]
ool U SV UL .

801 802 803 804 805 806 807 808 809 810 1580 1582 1584 1586 1588 1500 1592 1504 1596
miz miz

Pucynok 10. ®parmentsl MALDI- macc-ciektpoB cmeceit nentuna HA-I B mpucyrersun «Tpuasasupuna» (oTMe-
YeH KpacHBIM IIBETOM) U 0e3 Hero (OTMEYEH YepHBIM LIBETOM), TPEACTaBICHHBIX Ha puc. 7. Habopbl MUKOB COOTBET-
CTBYIOT MOHOMEPHOI1 (ciieBa) U AuMepHoii (cripaBa) popmam nentuaa HA-I

0.
X104 D34 & TAV 3h 20 min 370C aCN 0:H2 MS Raw

10 804397

1.0 ‘

h
|
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W3 npencraBnenHbix Ha pucyHke 9 u 10 naHHbIX 11 cmeceit ¢ HA-I, Bo-nepBbIX, oHO-
3HA4YHO CJIEJyeT, 4To mpucyTcTBue «TpuasaBupuHa» crnocoOCTBYeT 0Opa30BaHUIO IMMEPHBIX
¢dopm nentuga. Ilpu 3ToM Kakaast u3 GpopM MeNnTUAa MpeACTaBIeHa B BUAE CMECH MPOAYKTOB C
pasHoit crenerpio okucieHus (puc. 10). s MmoHoMepHBIX Gopm noHbI ¢ m/z = 804 COOTBETCT-
Bytot ientuay (HA-I + Na") ¢ BHyTpHMONeKyIsSpHO# S-S cBA3bI0, a HOHBI ¢ m/Z = 806 COOTBET-
crBytor nentuay (HA-I + Na") ¢ aByms cBoGoaHEIMI THONBHEIME Tpyrmamu (-SH). s aumep-
HBIX GOPM HOHBI ¢ M/ = 1565.7 cootBerctBytoT munentuay (2HA-I + H') ¢ oxHO# MexMone-
KyJIpHOit S-S CBA3BIO, a MOHBI ¢ M/Z = 1563.7 cooTBercTByIOT nentuny (2 HA-1 + H') ¢ aByms
MEXMOJIEKYJIIPHBIMU S-S CBA3sIMH. BO-BTOpBIX, U3 CPaBHEHUsS] COOTHOIIEHHS] MHTEHCUBHOCTEN
OTHOCSIIIIUXCSL K Pa3HBIM CTENEHSM OKHUCIEHHS THOJBHBIX I'PYII, CIEAYET, YTO NPUCYTCTBUE
«TpuazaBuprHa» yBETHMUMBACT CTENEHb OKUCICHUS i obeux Qopm mentuna. Jias MmoHOMep-
HOU popMmbl — ¢ 16% 10 41%, 115 OTHOCTBIO OKUCIIEHHON (hopMbl AuMepa — ¢ 40% 1o 70% .

AHanornunyio kaptuHy BimsiHUS «TpuazaBupuHa» HaOmomanu mis nentuga HA-II u
HA-III. YBenuunBanaoch KOJIMYECTBO TUMEPHBIX (POPM M CTENEHb OKHMCIEHUS KaK s MOHOMe-
pa, Tak u Juia qumepa. Ormerum, uto s HA-III HaOmronaeTcs cyiiecTBeHHO MeHblee 00pa3o-
BaHHME MOJHOCTHIO OKUCIIEHHBIX (hopM 1o cpaBHeHuIo ¢ nentuaamMu HA-I u HA-II. BaxHo, uTto
IIPY OYEBUIHOM BIUSHUM «TprazaBupuHa) Ha OKHMCIEHUE THUOJIBHBIX TPYII BO BCEX MENTUIAX,
IPOAYKTOB KOBAJIEHTHOI'O CBA3bIBaHUS C « TpHazaBUPMHOM» Macc-CIEKTPOMETPUUYECKH HE 3ape-
TUCTPUPOBAHO.

Oxkucnenue cmecu nentugoB HA-I u HA-III He siBigeTcs agAMTUBHBIM PE3YJIbTATOM
OKHCIICHHUS Ka)XJI0TO M3 NENTHUJOB OTAEIbHO. B 3TOM ciyuae Mbl HaO/t0[JaeéM OTCYTCTBHE Kak
MOHOMEpPHBIX, Tak U JuMepHbIX Gopm aast HA-I (em. puc. 9). [ns sToro nentujga Msl HabIoa-
€M ero KoBaJIeHTHOe cBsi3biBaHue ¢ nentugoM HA-III, T.e. oOpa3zoBaHne MCKIIOYUTEIBHO TeTe-
POIUMEPOB C OJHOW WM ABYMS TUCYIb(PUIHBIMU CBSA3SIMU (MOHBI ¢ m/z = 2417.6 u ¢ m/z =
2415.6, cootBerctBeHHO). [Ipu stom nentun HA-III mapsmy ¢ oOpa3oBaHueM TeTepoIuMepOB
00paszyeT MOHO- ¥ TOMOJIUMEPHI.

W3 nomy4eHHBIX JaHHBIX CIEAyeT, 4To « Tpra3zaBUprH» OJHO3HAYHO CIIOCOOCTBYET 00pa-
30BaHMIO S-S CBs3€H, OJJHAKO TUIT MPOAYKTOB (MOHO- WJIM JMMEPA) ONMPEACIsAeTCS CBOMCTBAMU
CaMMX MENTH/I0B.

Takum oGpasom, aeiictBue «TpuasaBupuHa», SBISAIOIIETOCS JUTAHAOM U OKUCIUTENIEM
THOJIOBBIX I'pymI B Oenkax, uHTeppepupyer ¢ aktuBHOCThIO [1/IU 1 siBsieTcss UHTHOUTOPOM pe-
IPOAYKIIUH BUPYCOB, OCTKHM KOTOPBIX 3aBUCAT OT Karanutuueckoil akruBHocT I1JIM. Bropoe
BaXHOE OOCTOSTENLCTBO: HUTPOTPYIIIBI Pa3IMYHBIX MPUPOJHBIX COCTUHEHUHN U JIEKapCTBEHHBIX
IpenapaToB CTAHOBATCS 0oJjiee PEAKIMOHHO aKTHBHBI B YCIIOBHSIX HUTPO3WIBHOTO CTpecca, TO
ecTb reHepupoBanus nepokcuHuTputa (ONOO). IlosTomMy akTuBHOCTH mpenapara «TpuazaBu-
PUH» MOXET BO3pacTaTh B YCIOBHSX, HAIPUMED PAa3BUTHS BUPYCHOM MHEBMOHUU. DTUM OObBsIC-
HSIETCS BBICOKHM MPOTEKTUBHBIA 3PdekT «TpuazaBupunay mpu HHGEKIUAX, BBI3BAHHBIX 0C000
OINaCHBIMU BHPYCaMH, ObICTPO BBI3BIBAIOILUMHU JIETOUHBIE OCIOKHEHUS.

Taxum 006pa3oM, yCTaHOBIIEH 10 KpaiHel Mepe OJUH cII0cO0 MHIMOUPYIOIIEro AeHCTBUS
«TpuazaBuprHa» Ha aKTUBHOCTb I'€MarTJIIOTMHUHA, YYaCTBYIOLIETO B KJIFOUEBBIX CTAIHSIX BH-
pYyCHOTO HHGUIMPOBAHUS U PA3BUTHS WHPEKITUH.

Macc-creKTpoMeTpHYEeCKUe CCIIEIOBaHMS 10 OKUCIICHUIO TenTHa0B « TprazaBUpUHOM» OBbUIN IPOBE/IEHBI COBME-
ctHO ¢ ®BI'Y HUU rpunma MunucrepcTBa 3apaBooxpanenus PO, aBrop BelpakaeT 061arogapHOCTh 3a TIOMOIIb
B.H.c. O.A. Mupropoackoi
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BbIBO/bI:
1. Pa3zpabortanbsl MeTOnBl cHMHTEe3a HOBBIX 2-R-6-dTop-1,2,4-tpuazono[s,1-c][1,2,4]rpuaszun-7-
OHOB.
2. Pa3zpaboTraH anbTepHATHUBHBIA MeToAa cuHTe3a «TpHuasaBHpHMHAa» M €ro TOMOJIOTOB, 3aKIIO-
YalolUiics B CUHTE3€ U aJKWIMPOBAHUM AUHATPUEBOM COIM 2-THO-6-HUTPO-1,2,4-Tprazono
[5,1-c][1,2,4]Tpra3un-7-0oHa.
3. ChopmynmpoBaHa KOHIICTITUS BO3MOXHBIX MpeBpanieHuil « TpuazaBuprHay B OpraHu3Me.
4. B COOTBETCTBHUU C MIPEAJIOKEHHON KOHIIETIITMEH pa3pab0TaHbl METOIbI CHHTE3a CYIb()OKCHIOB
U cynb(hOHOB B psny 6-uutpo-1,2,4-tpuazomno(5,1-c][1,2,4]Tpua3un-7-oHOB B Ka4eCTBE MOJEIIU
OKucJeHns1 roMosioros « TpuazaBupuHay.
5. UccnenoBaHo 3aMenieHre cyib(QOHUIBHOTO (parMeHTa B 2-MeTWICyIb(HOHUI-6-HUTpO-1,2,4-
tpuazonol[5,1-c][1,2,4]rpuazun-7-one OUOTeHHBIMH S-HyKJIeouIaMu.
6. Pazpaboransl MeTonbl N-ankunupoBanus 2-R-6-uutpo-1,2,4-tpuazono[5,1-c][1,2,4]rpuazun-
7-OHOB IS MTOJIy4Y€HHUS aHAJIOTOB HEMIPUPOIHBIX HYKJIEO3U/IOB.
7. Pa3paboranbl METOABI 3aMelleHusi HUTporpymmbl B 2-R-4-R’-6-autpo-1,2,4-tpuazono[5,1-
c][1,2,4]Tpua3zun-7-oHax.
8. BrIsiBNIEHBI CTPYKTYpHBIE (pparMeHThl « TprazaBupuHay» CyIIECTBEHHbIE Ul €0 MPOTHBOBU-
PYCHOH aKTUBHOCTH.
9. YcranosneHo uHrudupytouiee aeiicteue « TpuazaBuprHay Ha MPOTEHH JUCYNb(UI30MEpasy.
10. Cpenn CUHTE3UPOBAaHHBIX aHAJIOTOB «TpHa3zaBUpUHA» BbISBICHBI HOBbIE aKTUBHBIE IPOTH-
BOBUPYCHBIE COEIMHEHUSI.

OcHOBHOE coAep:KkaHue PA0OTHI OTPAKEHO B CJACAVIOIUX NYOJNMKAINAX:

Ilyonuxkayuu 6 nayunvix sncypuanax, onpeoenenuvix BAK:
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