2U8UUSULE ZULLUMEBSNRE3UL @PSNRE3NPULENP ULQUSPL UYUYEURU
orauuvuuuu td 1snuanrovuuu LrPURPUSE
QpSUSEIvLNLNGPUYUL UELS L

QUUNUNSUL UUZUY NUCNPSCh

26SUQNSNhESNPLLEL 2-UrPL- &Y, 2-26S6LhLMPCNTHMULEE LhUPUUUL
ONUMUNPULESE G4, UWELUULULUYUL ZUSUNRESNRULEE
NrUNERULUURUUL FLUSUIURNRT

£.00.10 — «YLuuopquuljut phlhu» dwubiughinm pyundp

phupuiljuils ghinmpmbitbph qoipnnph
ghnnuutt wunhdwbh huyghwh wnbiwhimunipjub

usnuuaprr

Greduy - 2018

HAIIMOHAJIBHAST AKAZIEMIST HAVK PECITYBJ/IMKI APMEHHS
HAYYHO - TEXHOJIOTMYECKNM LEHTP
OPI'AHMYECKON U ®APMALEBTUYECKON XUMUN

TACIIAPSIH CAAK ITAPYIPOBHAY

NCCIEJOBAHUS B OBJIACTH XUMHUYECKHUX IPEBPAIIIEHUAN W
HU3YYEHHUSA BUOJIOTUYECKHUX CBOUCTB 2-APUJI- U
2-TETEPUJIIIUPPOJIUINHOB

ABTOPE®EPAT
JCCEepTalii Ha COMCKAHWE YYEHOW CTereHH

JIOKTOpa XMMIYECKHX HAyK TIO CIEHMATBHOCTH
02.00.10 — «buoopraHuyecKas XUMHsD»

EPEBAH - 2018



Unbktwpinumpjui phdwit hwununngl) b 22 @UU Opquijut b glinugnpsuljut
phupugh ghtnunbuiminghwljut YEtnpoimud

NMupuniuljuh plonphdwjunubbp’

phd. ghw. nnljunnp, wpndbunp G. Q. Mwpnuhljjut
phd. ghw. nnljunnp, wpndtunp Q. Q. CGnplwgyult
phu. ghw. nnljnnp U. U. tunuyub
Unwgunnup Juquuljipumpmic’ Bplwth whnwlwl huduwquupui

Unbkiwpunumput yuonyutmpmiin juyubugnt k 2018 . unjdpkph 9-hu dundp
140-htn 22 QUU Opquituiljutt bt phnugnpswljuin phihugh ghinunnbutnnghwljuia
YEunpnumd gnpénn 22 RNY-h Lhdhugh 010 dwubwghnwljuwt junphpph thuunnd
(0014, p. Bpluwly, Uquunmpyuit: 26):

Uwnbktwpmumpjuip Jupkh b swinmputuyy 22 SUU O ASU-h gpupupuimud:
Ubnuwghptt wnwpyws E 2018 p. hnlpnbdpbph 9-hu:

-
Uuwntiughnwlwt junphpnh ghnbwljub pupunmnup, p.q.pe. % Q. U. Uwljupyut

Tema muccepramyy yrBepkieHa B HaydHO-TEXHOIOrMYECKOM LIGHTpe OpraHuyeckod u dapma-
nesTrdeckor xumun HAH PA

OduumaibHbie ONMOHEHTHI:

JIOKTOp XUM. Hayk, mpodeccop E. I'. Iaponuxsx
JIOKTOp XHMM. HayK, Hpodeccop I I. TokmamxsH
JIOKTOp XHMM. HayK C. A. HNanasn
Benymasi opranmzanus: EpeBanckuii rocynapcTBEHHbBI YHHUBEPCHTET

Sammra auccepraimu  cocrourcst 9-ro HosiOpst 2018 r. B 14° wyacoB Ha 3acemaHuM
Crenmamusuposannoro cosera BAK 010 no xumum, peiictByromiero B Hay4dHo-TexHonoru-
YeCKOM IIEHTpe opraHudeckoil u (apmanesrideckorn xumun HAH PA (0014, r. EpesaH,
np. AsaryrsH 26).

C mucceprammeif MOKHO o3HaKoMHUThest B Oubnmroreke HTL[ O®X HAH PA.

Astopedepar pasocian 9-ro oxrsiops 2018 .

-
VYuenslil cexperapb CHelMaIN3UPOBAHHOTO COBETA, K.X.H. % I'. M. Makapsa
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OBLIASI XAPAKTEPUCTUKA PABOTbBI

Axmyanvnocms padomsl. K HacTosmeMy BpEeMEHHM HayKa AOOMIACH 3HAYHTEIIBHBIX
ycrexoB B 00pb0e co MHOTMMH, B TOM YHCJIE M C KOT/Ia-TO CYMTABLINMUCS HEU3JICUNMBIMU
0c000 ormacHeIMH HH(EKIMOHHBIMU OOJIE3HSMH Kak 4yma, ocra, npokasa u 1p. Ho,
HECMOTpsI Ha OypHOE pa3BHUTHE OPraHMYECKOrO0 CHHTE3a, dpa IepelaBacMbIX (3apa3HbIX)
GornesHell laneko He 3aBeplleHa. B mocienHee Bpems HaOmoznaercs pocT 3a00/1eBacMOCTH
KaK y)e M3BECTHbIMH (TyOepKyse3, MalspHs, CHHIPOM HMPHOOPETEHHOr0 UMMyHOAe(HUIIH-
Ta), TaK U Pa3IMYHBIMH PECITUPATOPHBIMH HH()EKIIMOHHBIMHU 3a00JIEBAHHUSAMH, B CBSI3U C YeM
HCCIIeIoBaHMs B 00JacTH OMOOPraHWYECKOH M (papMaleBTHUECKOH XWUMHUH JIOJDKHEI OBITH
HarleJIeHbl Ha OOpBOY ¢ MepHOIMYecKr BOSHUKAIOIINMH NTaTOT€HHBIMH MUKPOOPTaHN3MaMH
1 BBI3BIBAEMBIMH UMH NH(PEKIIMOHHBIMU OONIE3HAMHU.

CoBpeMeHHasi XMMHOTEpaIys pacroyiaraetT OOJbIINM apceHaIoM JISKapCTBEHHBIX TIpe-
[1apaToB COBEPIICHHO Pa3IMYHOTO CTPOSHMsS, TAKUMH KaK NMENTHAHbIE aHTHOWOTHKH, aHa-
JIOTM OCHOBAHMI HYKJIEWHOBBIX KHCJIOT, BATAMUHOB M Jp. Bmecrte ¢ TeM, MHOTHE HCTIONE3Y-
eMble TperapaTbl TOKCUYHBI, HeJIOCTaTOYHO M30HMpAaTelIbHbI, TOJBEP)KeHBl WHAKTHUBAIUU B
OpraHM3Me U MPOSIBIISIOT MOOOYHBIE 3PPEKTHI.

BaxkHast poib aMHHOKHCIIOT B TIPOIIECCaX YKU3HEISSTENFHOCTH C JIJABHUX IOP CTHMYIIU-
poBaJia HCCIIe0BaHMS 110 IPOBE/ICHUIO ITONCKA JIEKAPCTBEHHBIX CPENICTB KaK CPeay IPUPOJI-
HBIX @aMUHOKHCIIOT, TaK ¥ UX CHHTETHYECKHX aHaIOroB. VI3BeCTHBI pasiyHbIe PHUPOIHBIE
W CHHTETHYECKHE MOHOLMKIMYECKHE Y-JIaKTaMbl, 00J1aJalolIne ITUPOKUM CIEKTPOM OHOITO0-
I'MYECKOro JIeWCTBHA. B 3aBHCHMOCTH OT Xapakrepa 3aMecTurelieil B KOJIbLE, pa3iIH4HbIC
MPOM3BOJIHBIE MTUPPOIUANHA MPOSBIIAIOT BBICOKYIO OHMOJIOTMYECKYIO, B YACTHOCTH, aHAJITe-
THUYECKYIO, aAPEHOIUTHYECKYIO, MPOTHBOOIYXOJIEBYI0 U HPOTUBOTYOEPKYJIC3HYIO aKTHUB-
HocTH. IMetoTcest cooOienns 00 MHrHOMpYIoIie aKTUBHOCTH 3aMEILCHHBIX MTUPPOIHANHOB
10 OTHOIICHHIO K AMNENTHIWINCHTHIa3e U MPOIWIONUronenTraase. Psay aHaioros ssis-
1otcs aHtu-BUY areHtamu, HEKOTOpBIE MPOSIBISIIOT MHTHOUPYIOIIUE CBOICTBa K BHPYCY
renaruta C, a Taxoke IPUMEHSIOTCS I KOPPEKLMU CaXapHOro 1MadeTa u OKUPEHHUsL.

TakuM 0oOpa3oM, 3aMelleHHbIe NUPPOIHUAUHBI U €r0 NPOM3BOIHBIC SBJIAIOTCS IIHPOKO
PacnpoCTpaHEHHBIMH CTPYKTYPHBIMHM (pparMeHTaMH MHOTHX IPUPOIHBIX M MoaU(UIMpO-
BaHHBIX OMOJIOIMYECKH aKTHBHBIX MOjeKyi. CiemoBaTesbHO, MOMCK BbICOKO3(h(EKTHBHBIX
IpenaparoB B psily 3TOr0 Kjlacca IeTEepOLMKIIOB SBIISETCS BECbMa aKTYaJIbHbIM U IIEPCIIeK-
TUBHBIM.

Hacrosmas auccepraumMoHHass padoTa sBISETCS HPOJOJDKEHHEM CHCTEMaTHYeCKHX
HAy4HBIX HCCleloBaHui mpoBoauMbix B “Jlabopatopuu cuHTe3a aHTHOMOTHKOB™ WHCTH-
TyTa TOHKOW oprannyeckoid xumuu uM. A. JI. Mumkosna (MTOX) Hayuno-rexnonoruyec-
KOr0 LIEHTPa OpraHu4eckoi u (apmareBruieckoit xumuu Harponansaoit Axanemun Hayk
Pecniyonuku Apmennst (HTL O®X HAH PA). Ona nocBsiiieHa pa3paboTke HOBBIX AOCTYII-
HBIX METOJIOB CHHTE3a 2-apuil-, 2-TeTePUIIIUPPOIUIMHOB M U3YYECHHIO CBSA3H MEXIY XUMH-
YECKO# CTPYKTYPOH 1 OHOIIOrHMYIECKON aKTHBHOCTBIO.

ILlenv pabomei. 3pickaHWe HOBBIX OHOJOTMYECKH AKTHUBHBIX COCAMHEHUH B PSIy
2-apui- ¥ 2-TeTePUITIHPPOIUIINHOB, & IMEHHO:

. pa3zpaboTka HOBBIX AOCTYIHBIX METOAOB CHHTE3a 2-apWil- M 2-TeTepUITHPPOIH-

JIMHOB M MX HOBBIX IPOU3BOJHBIX, COZICPIKALIMX Pa3IuyHble (hapMako(OpHbIE IPYIIIIbI,

UCCIIeIOBaHUE METOI0B MOAN(UKALIMN TUPPOJIMANHOBOTO KOJBIIA;

. UCCIICIOBAHUE CTPYKTYPHBIX M KOH(OPMAIIMOHHBIX OCOOCHHOCTEH HOBBIX COEJIH-

HEHUI;



. U3yYCHHE CBSA3U MEXKIY XMMHUYECKOI CTPYKTYPOil U OHOIOrHYECKOH aKTHBHOCTHIO

B PSy UCCJICIOBAaHHBIX COCAMHEHUH U BBISBICHHE CTPYKTYPHBIX (parMeHTOB, OTBET-

CTBEHHBIX 32 MPOSIBISIEMYIO Ty WIN HHYIO aKTUBHOCTB;

. 000011IeHIEe Pe3yIbTATOB MPOBEICHHBIX HCCIIEA0BAHHUM, pa3paboTKa U BBEACHUE B

MPaKTUKY MPUHIUINNAAIBHO HOBBIX CHHTETUYECKHX MOXO0O0B IO HMOJYYCHHIO psijia OHo-

JIOTHYECKH aKTHBHBIX T€TEPOLIMKINYECKUX COCTUHCHHUM.

Hayunasa nosuszna. Pa3paboTaHbl HOBBIE METOIBI CHHTE3a HPOM3BOIHBIX 2-apHil-,
2-reTepHIIITUPPOIUANHOB U 2-apuiia3eTHANHKApOOHUTPHIIIOB, OCHOBAaHHBIC HA MOJYYCHHN
(YHKIMOHAIM3UPOBAHHBIX TPOM3BOMHBIX 2-apWiI(TeTepH)IIHNIIHA C HX HOCIeAyomeit
BHYTPUMOJICKYJISIPHOMN LIUKIN3aHeH B YCIOBUIX MeX(a3HOro KaTaausa.

KonneHcanuei 3aMeIICHHBIX HHIONOB U 6-aMHHOIMPUMHUIMHOB C MHPPOIHIMHOHOM
WK METHJIOBBIM 3(HPOM MHPOTITYTAMHHOBOH KHCJIOTHI B MPUCYTCTBHU TPEXXIOPHCTOrO
dbocdopa, BrepBbie cuHTe3UpOBaHsb 3-(3,4-aurnapo-2H-nuppos-5-wn)-1H-uumons! u 3ame-
LICHHBIC 110 MUPUMHAWHOBOMY H THPPOIUIHHOBOMY KOJbLAM MHPPOIHIMHAITHPAMUIHH-
-2,4(1H,3H)-uoHsr.

PaspaboTaH MPUHIMIHAILHO HOBBIH METOJ CHHTE3a paHee HEeIOCTYIHBIX 5,6-3aMelIeH-
HbIX UpuMHINH-2,4(1H,3H)-A10HOB B3aMMOICHCTBHEM TIPOU3BOIHBIX 6-aMHUHOMPUMHIH-
HOB C Pa3JIMYHBIMHU 5-THIPOKCHITHPPOIHANH-2-OHAMH.

Pa3paboTaHbl ONTHMAIIBHBIC YCIOBHS CEIEKTHBHOIO BOCCTAHOBJICHHSI HUTPHIIBHOM U
CIOKHO3(UPHOM IPYITI 10 AMUHOMETHIBHOM U OKCHMETHIILHOM, COOTBETCTBEHHO, OOprujI-
PHUIOM HATpUs B KaTaJWTHYECKHX cucTeMax: MeTamiokommiekcsl CoClz mwm CuClz —
XJOpHI ~ TPUITHIOCH3WIAMMOHHS;,  Me30-TeTpa-[4-(2-okcnaTun ) mupu i |mopHUpHHATEL
kobanbTa i Meau; CoClz — nomudTiwieHrmkons (I1307), no3BonuBLIIME YMEHBIIUTH KOJH-
YeCTBO MCIIOJIb3YEMOr0 BOCCTaHOBUTEIS.

BnepBsle oCyIECTBIICH CHHTE3 PaHee HEU3BECTHBIX 4-XJIOPIPOU3BOIAHBIX 2-apUIIIUPPO-
JUIMHOB Ha OCHOBE [BYX aJbTEPHATUBHBIX CTPATETHil, BKIIOYAIOIIMX BBEJICHHE aToMa
XJIOpa B COCTaB OJIHOT'O U3 PEAreHTOB WIIH ITyTeM IPSMOr0 XJIOPHPOBaHHUS.

PeHTreHOCTPYKTYPHBIMH  HCCIIEIOBAHUAMM YCTAHOBJICHO, YTO B KPUCTAUINYECKOH
CTPYKTYpe 3THIOBOro 3¢upa 1-6enzonn-2-heHmt-4-XI0pnuppoiuanH-2-kapOOHOBOH KHC-
JIOTHI TIPUCYTCTBYIOT YeThIpe BO3MOXHbIe crepeomsomepsl — (2R,4R), (2R,4S), (2S,4R),
(25,4S), a 2-apun-4-xI0pHUPPOTUAUHKAPOOHUTPUIIBL — PALIEMUYECKHE CMECH JIHIIb JBYX
crepeonszomepoB — (2R,45) u (2S,4R).

OGHapYKEHO, YTO MPH TPOBEACHUH peakimu 6-amuHo-5-(3,4-nuruapo-2H-upposn-5-
-ui)-1,3-aumernnmmpumuaud-2,4(1H,3H)-troHa ¢ xiopaHruapHaaMHu 3aMeIeHHBIX OeH-
30HHBIX KHCJIOT ¥ XJIOPUCTBIM THOHUJIOM IPOUCXOJHUT JBOWHOE BKIIOYEHNE OCH30MIBHOIO
(bparmMeHTa, TO €CTh alWJIMPOBAHUE EHAMUHA COIPOBOXKAACTCS KOHICHCALMEH, IPUYEM 3TH
IPOLIECCHI NPOTEKAIOT OJHOBPEMEHHO. AHAJIOTMYHAs PEAKUMS C XJIOPUCTHIM THOHHJIOM
NpUBOAMT K  oOpasoBanuto  2,4-mumerni-9,10-muruapo-2H-mupumuno[ 5,4-d]oupposio-
[1,2-b][1,2,6]ruanuazun-1,3(4H,8H)-11non-6-okcuna. B pesynabrare ocymiecTBIEHHBIX Tpe-
BPAILCHU MOJIyYeHBI JBE HOBBIE METEPOLMKINYECKHE CUCTEMbl — MUpUMHI0[S,4-e]nuppo-
n0[1,2-Cmupumuina 1 mupumuo[S,4-dJruppono[1,2-b][1,2,6]traguasuna.

Ilpakmuueckas yennocms. PazpaboTaH HOBBIH METO/l CMHTE3a NMPOM3BOAHBIX 2-apui-
MTUPPOJIMANHOB, COAEPIKAIIMX CTPYKTYPHBIE JIEMEHTBI TaKHX aHTHOMOTHKOB, KaK aMAu-
yuanux, oONaTAIOIMMH IUPOKUM CIIEKTPOM aHTHOAKTEPHAIBHOTO JIEUCTBHS, CAPKOMUYUH,
00Jagaronril MPOTHBOOITYXOJIEBBIM JEHCTBHEM, AMUOUHOMUYUH, 00TaAAIONINIl IPOTUBOBHU-
PYCHBIM JICHCTBHEM, J106UPUO, SBIISIOLIMMCS HPEACTABUTEIEM HHTHOUTOPOB HEHYKJICO3UI-
Horo Tuma Qepmenrta obpammuas mpanckpunmaza (NNRTI) Bupyca ummyHomedwuimra
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yenoseka (BUY). Ha ocHoBe pa3paboTaHHBIX HAMH METOIOB BIIEPBBIE CHHTE3HPOBAHBI
TaKxKe 2-reTepri- (MHIO0MII-, QypHiT- ¥ MHPUMHIVHII-)TAPPOIHINHEL.

W3ydyenne aHTHOAKTEpHAIBHBIX, MPOTHBOONYXONEBBIX U aHTH-BUY cBoiict 2-apmi-,
2-TeTepIITHPPOIIUINHOB TO3BOJIIMIIO YCTAHOBUTD DSl 3aKOHOMEPHOCTEH MEXIy MX XUMH-
YECKHM CTPOECHHEM M OHOJIOTMYECKMM JeHCTBHEM M CO3JaTh palMOHAIBHYIO 0a3y Uit
JaJIbHEHIIIEro IIeIeHaNpaBIeHHOr0 CHHTEe3a OoJiee N30MpaTeIbHO NEHCTBYIONIMX W BEICOKO-
AKTHBHBIX COCANHEHHH.

e Anmubakmepuanbras akmMUSHOCMb.

Cpeiy WCCIEeNOBaHHBIX COCAWHEHHWH CpPaBHUTEIHHO BBICOKOH aHTHOAKTEpHaIbHOM
aKTHBHOCTBIO 00NamaroT 2-aMHHOMETHII-1,2-THapInuppOIUINH-5-0HBI, B PSITy KOTOPBIX
OOHapyXeHBl MPOU3BOJHBIC, HE YCTYIAIOIINE MO aKTHBHOCTH HM3BECTHOMY aHTHOAKTEpH-
aJIbHOMY Ipernapary (ypa3oiIuaoHy;

YCTaHOBJIEHB! 3aKOHOMEPHOCTH M3MEHEHH aHTHOAKTepHaJIbHBIX CBOMCTB COSITMHEHHH,
B 3aBHCHMOCTH OT pa3MepOB W JJIEKTPOHHBIX CBOIMCTB 3aMeCTHTENeH, YTO CO3/1aeT HaJexk-
HBIE TIPEANOCHIIKM ISl MONydeHHs1 Oolee aKTHBHBIX IIPENapaToB B psIy 3aMEIICHHBIX
2-apWINMPPOIUINHOB U 2-TIMPUMHAANHIIITHPPOITHANHOB.

. IIpomusoonyxonesas akmugHOCHYb.

BBISIBJICHBI HOBBIE HI3KOTOKCHYHEIE 2-(heHWIMHPPOIUINH-2-KapOOHOBBIE KHCIIOTHI M HX
KapOOKCaMH/IBI, MPOSIBIISIIOIINE YMEPEHHYIO TIPOTHBOOI yXOJIEBYIO aKTHBHOCTB;

BBISIBJICHBI 3aKOHOMEPHOCTH B3aMMOCBSI3U TIPOTHBOOITYXOJIEBOH aKTHBHOCTH M (DyHK-
LOHAIBHBIMU TPYIIaMH (KapOOKCHIIbHAsI, KapOOKCaMUIHAsl, HUTPHIbHAS, aMHHOMETHIIb-
Hasi) B IOJIO)KEHUH 2 MUPPOIIHIMHOBOIO KOJMBIIA.

. Anumu-BHY akmusnocmy:

CHHTE3UPOBaHbl BBICOKOAKTHBHBIC LUKIMYECKHE M ALMKINYECKHUE IPOU3BOIHBIC
2-apWINUPPOSIMIUHOB, SBISIOIINECS HOBBIMH CTpyKTypHbIMH aHanmoraMu NNRTI BUY —
108upuoa;

B PALy 2-apWIITMPPOIUIANHOB BBISBICHbI 3aKOHOMEPHOCTH U3MEHEHUH HPOTUBOBUPYC-
HOH aKTUBHOCTH CO€AMHEHHUH, B 3aBUCHUMOCTH OT 00bEMa U JIEKTPOHHbBIX CBOMCTB 3aMECTH-
TeJISW B PA3IMYHBIX MOJIOKEHUSX MHPPOIMANHOBOIO KOJBIA, YTO CO3JAET BO3MOXKHOCTb
JUTSL TOJTY4YeHUst 6oJiee MOIIHBIX HHIHOUTOPOB (hepMeHTa obpammuas mpanckpunmasa,

aHAJIOTMYHbIE 3aKOHOMEPHOCTH W3MEHEHMII IPOTUBOBUPYCHOH aKTUBHOCTH HaOIIona-
I0TCS B Psiy 2-NUPUMHANHUWIIUPPOIUIMHOB C Pa3JIMYHBIMU 3aMECTUTEISIMH B 1-0M U 6-0M
TOJIOKEHUSAX TTMPUMHMHOBOTO KOJIBIIA.

Ilybonuxayuu. OCHOBHOE COIEpXKAHUE TUCCEPTALMU H3JIOKEHO B 28-M CTaThsX, 3-X
Te3KCcax JOKJIAI0B MEKYHAPOIHBIX KOH(epeHIHIA.

Anpoéayus paéomer. OtaenvHbie YacTu paboThl MoknaapiBanuck Ha: IV Pecmybmu-
kaHckoil koH(epenimu “Opranndeckuii cunre3” (Epesan, 1998 r.); 1| MexnyHaponHoii
koH(epeHIy 1o opranudeckod xumuu “Advances in Heterocyclic Chemistry” GeoHet-
2011 (T6unucu, 2011 r.); 1l MexxayHapoaHoO# KOHpEpeHIHH MOOABIX yueHsIX “Chemistry
Today” ICYC-2012 (T6unucu, 2012 r.); Il HayuHoit koH(epeHIMH APMIHCKOTO XHMHYEC-
Koro obiectBa (C MeXIYHAPOJHBIM ydacTreM) “Ycmexu B 00acT opraHuveckon u dap-
marteBTrdeckoit xumun” (EpeBan, 2012 r.); X KO6uneiinoii romuuHoi HayqdHOI KOH(pepeH-
uun Poccuiicko-ApmsHckoro (CnassiHckoro) yauBepcutera (Epesan, 2015 1.).

Cmpykmypa u 06vem padomet. JluccepraiinonHas paboTa u3jioxeHa Ha 223 cTpaHunax
KOMITBIOTEPHOTO Ha0Opa, COCTOMT W3 BBEICHHS, JIUTEPATypHOro 0030pa, OOCYKICHUS
Pe3yNBTaTOB, SKCIIEPUMEHTANBHON YacTH, BHIBOJIOB, CIIHCKAa IUTHPYyeMoi nuteparypsl (330
O6nbmmorpaduIeckux CChlIOK) U npuaokeHns. Coaepskut 4 tabnuipl u 27 puUCyHKA.
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COJEP/KAHUE PABOTbI
1. CUHTE3 2-APUJIIIMPPOJIMINHOB
1.1. PazpaGoTka HOBBIX MeTO0B CHHTEe3a MPOU3BOIHBIX 2-(heHMINpoInHA

Vi3yyeHue MpOU3BOIHBIX 2-(DEHUINPOINHA OIPAHHYCHO B CBS3M C HEOONBIIMM KOJH-
YECTBOM JIOCTYIHBIX MyTEil CHHTE3a 3TOro Kiacca coenHeHui. OMucaHHbIe B IUTEpaType
METO/Ibl TPYJOCMKH, JOBOJBHO YYBCTBUTEIIBHBI K YCIOBHSM IIPOBEICHHUS PEAKLHHA M HE
00eCIeynBarOT BEICOKHE BBIXOJIbI LIEJEBBIX MPOAYKTOB. IIpe/siaraemMplii HAMH IyTh IOJTy4e-
HHSl YKa3aHHBIX COCAMHEHHH BKJIIOYACT CHHTE3 COOTBETCTBYIOIIMX IPOM3BOIHBIX (DEHHMII-
[IIHIAHA U BHYTPUMOJICKYIISIPHYO IUKIN3AMHIO B YCIOBUAX MexdasHoro katamisa (MOK)
B cucreMe CH3CN/K2COs/xmopun tpustundensunammonns (TOBA) (cxema 1).

O6paboTkoit 3THIIOBOrO 3hupa 2-6poM-2-GeHrTykcycHol Kucnotel (1) wu 2-6pom-2-
-bennnaneronutpuna (2) 1-aMUHO-3-rHAPOKCHIIPONIaHOM OBLIH MOJYYeHBI COOTBETCTBYFO-
IIMe aMHHOIPONaHoNbl 3 U 4, ajiee npeBpalleHHbIe B XJIOPIPOU3BOAHbBIC 5 1 6 ¢ MOMOIIBIO
XJIOPHCTOTrO THOHMIIA.

Cxema 1

[:::L\T/R NH,(CH,);0H [:::l\T/R socl, R
Br K,C0; HN_~__OH

HCI-HN __~_Cl

1,2 3,4 5,6
(CH;3C0),0 R a R
_EE0L0 o
CH,COONa o o N"f
Y ~ N CH,
CH; 58 9 (96 %), 10 (90 %)
COOH
0
N
OH CHj3

11 (80 %)
COOC,Hs
N—4f0 - H'
CH,
9
COOH
NH - HCI

12 (90 %)
(a) TOBA, K2COs. R = COOC:Hs (1,3,5,7,9), CN (2,4,6,8,10).
6



CremyeT OTMETHTb, YTO TpAMas LUKIM3ALUs IOCIEIHUX MPUBOIMIA K CMECH IPOIYK-
TOB Aeruapounanuposanus, N- u C-ankunupoanusa. Ham ynanocs n3bexars oOpa3oBaHust
OOOYHBIX NMPOAYKTOB MPEIBAPUTEIbHBIM ALMINPOBAHHEM COEAUHEHUH S5 1 6 10 cooTBeT-
CTBYIOLINX alleTaMHUJIONPOU3BOHBIX 7 U 8, naibHeIas BHYTPUMOJICKYIApHAs IUKIU3aLHs
kotopbix B ycinoBusix MOK mpusena k npomuaam 9 n 10 ¢ BeicokuMmE BbIxomamu — 96 u
90 %, coorBercTBeHHO. [TocnenyOMMM 1I€JI0UYHBIM MIIM KUCIOTHBIM THAPOIN30M U OIHO-
BPEMEHHO NPOTEKAIONINM JealleTHINPOBAHNEM COSIUHEHHS 9 CHHTE3UPOBaHbI KApOOHOBbIE
kucnorsl 11 n 12 (cxema 1).

B SAMP 'H cnekrpax NpOHM3BOAHBIX 7 M 8 CHIHal MPOTOHA TIPH TPETHYHOM aTOME
yriiepona pe3onupyeT B obmact 6.80 n 6.90 m.a. m HcuesaeT mocie BHYTPUMOJICKYISIPHOM
LUKITM3anud B nenesbie npoayktel 9 u 10, a curHansr nporonoB CH2Cl rpymmsr B xmopripo-
N3BOAHBIX 7 ¥ 8 mposistorcs B obnactu 3.00-3.60 M.1. 1 B pe3yabTaTe HUKIH3AIMN TIepe-
Mematorcs B 061acts 1.60-2.80 m.z.

C nenbro pacmmpeHust BO3MOXHOCTH NpuMeHeHus: Metosia M@K ocyiiectBiieH cunTe3
N-3amermeHHbIX 2-(QeHI-5-0KConponHoB 17-24. DTHinoBsIi 23dup o-OpoMdeHmTyKCycHOM
KucoTh! (1) anKMIMpoBaH pa3INYHBIME aMHHAMH, T10CIIE YEr0 CHHTE3UPOBAHHBIE COEANHE-
HuA 13-16 anmmmpoBaHs! XJIOPAHTHIAPHAOM 3-XJIOPHPOIHOHOBOI KHCIOTHI € HOCHEYIOIei
BHYTPUMOJIEKY/SIpHOH IMKnn3anued B ycnopusx M®K B mpucyrcTBuM KaTaiausaTopa
TOBA. B pe3ynbrare ObUTH MONY4eHBI STHIOBBIE 3QUpPbl N-3aMeIeHHbIX 5-0kco-2-(heHn-
MTUPPOIUANH-2-KapOOHOBBIX KUCIOT 17-20, nanbHeHIIui Tuponn3 KOTOPbIX THAPOOKHCHIO
HATPHs IPUBOIUT K COOTBETCTBYIOIMM KapOOHOBBIM Kucnotam 21-24 (cxema 2).

Cxema 2
1. CI(CH,),C(0)Cl, K,CO;4
COOC,H; NH,R COOC,Hs 1.,
Br K,CO, NHR
1 13-16
COOC,H; COOH
H
— N—-R 20 N-R
MeOH
(0] (6]
17-20 68-97% 21-24 55-72%

() TOBA, KoCOs. R = CHs (13,17,21), CeHs (14,18,22), CH:CeHs (15,19,23),
CH2CH2COO0C:Hs (16,20). CH2CH2COOH (24).

Pa3paborannslii HAMU METO/ TPOBEJCHUS YKa3aHHOW peakimu B yciaoBusix M®PK mpo-
TEKaeT MO YT BHYTPUMOJEKYJIAPHOH LUKIM3AIUM M HE CONPOBOXAACTCS NETHMAPOraino-
TeHUPOBAHUEM JI0 COOTBETCTBYIOIIEro akpuwiamuaa. OTMETHM, YTO B 3THX YCIOBHSX, Lielie-
BBIE 3THI 5-0KCO-2-(eHUIIHPPONUINH-2-KapOokcunaThl 17-20 MoTy4aroTcst ¢ BHICOKUMH
Boixonamu (85-97 %) u ik B ciaydae coeauuerns 20 BbIxoj1 cocTasisier 68 %.

Takum 00pa3oM, HaMK pa3paboTaH JOCTYIHBIH, 3)()EKTUBHBIA 1 SKOIOIMYIHBIA METO
CHHTE3a TPOM3BOMHBIX 2-penunmupponuauaoB 9-12,17-20 B ycnoBusix M®DK, kotopbrit
YCIEIIHO ObLI MPUMEHEH B MOCIEIYIOIINX CHHTE3aX.
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1.2. CunTe3 (peHnI3aMeIieHHBIX AHAJIOTOB MUPPOI00eH301HA3eINHA

B mponoisKeHHe HCCleOBaHHU OCYIIECTBICH CHHTE3 (EHWII3aMEIICHHBIX aHAJIOroB
mupposioderzonuasenuna 26,28 u 29. [IpoBeieHHOE HaMH alMITUPOBAHKE 3THUIIOBOTO dhupa
2-(3-xnoprpomniiaMiHo)-2-penmtykcycHoi kucnorsl (5) 2-(1,3-anokco-2,3-auruapo-1H-
2-M30MH/I0IIT)aleTIIXIopuaoM U 3-(1,3-nuokco-2,3-aurnapo-1H-2-1u30uH 101151) IponHo-
HIWIXJIOPHIIOM U TIOCIEIYIOLIas BHYTPHUMOJICKY/ISIpHAs LUKIn3anus B ycinousx MK npu-
BEJH K STHJIOBBIM 3dupam 25 u 27. JlanpHeliee B3anMOICHCTBHE MOCIIEAHUX C THAPA3UH-
THAPATOM IMPOTEKAeT MO KacKaJHOMY MEXaHHW3My ¢ obpasoBaHHeM 8a-(eHHITreKcaruapo-
mppono| 1,2-alnmupasun-1,4-nuona (26) u 9a-dpenmtneprunpormppono[1,2-a][1,4]anaze-
miH-1,5-11ona (28) ¢ Beixomamu 65 u 70 %, cooTBeTCTBEHHO (cXxeMa 3).

Cxema 3

COOC,H;

HCl- HN\/\/CI

1. K,COs, o{ N 1. K,COs, ohb
2.a

COOC,H; COOC2H5 \

0 ¢

25 80 % 27 90 %

NH,NH,

O N
Q%Nlo
26 65%

(a) TOBA, K2COs.

NH,NH,

28 70 %

KonpeHcauust 2-¢peHUIMUPPONUANH-2-KapOOHOBOH KUCIOTHl (12) ¢ 5-XI10pHU3aToOBBIM
AQHTUIPHIOM MPOTEKAET, MO-BHANMOMY, Yepe3 MPOMEXyTouHoe obOpa3oBanue 1-(2-amMmuHO-5-
-XJI0pOEH30MIT) IPOM3BOAHOTO, B PE3YJIbTATE Yero 00pa3yeTcsi HOBOE TPUIMKINIECKOE MPO-
usBomHoe — 7-xjop-lla-pennn-2,3,5,10,11,11a-rekcaruapo-1H-6ensole]muppomno[1,2-a]-
[1,4]muazenuu-5,11-quon (29) ¢ Bexogom 68 % (cxema 4).

CrpoeHre CHHTE3MPOBAaHHBIX coenuneHuit 26,28,29 monrBepikaensl maHHbiME UK,
SIMP 'H u C cnekrpos. Tak, 8 UK cnektpax coequnenuit 26 u 28 npospisioTcs crabble
MOJIOCHI BAJICHTHBIX KOJeOAHHH BTOPHYHOW aMHIHOM TPYINIBI JJAKTAMHOTO KOJbIA MPH
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3180 u 3242 cml, COOTBETCTBEHHO, M CHIIbHBIE MONOCHI Toriomenuii C=0 — rpynmsl B
obmactu 1669 u 1676 cal, coorBercrBenno. B IMP H CHEKTpax 3TUX K€ COCTUHEHUH,
nporoHsl NH-rpymmsr pezorupytot B obmactu 8.02 u 8.01 M.11., COOTBETCTBEHHO.

0
CI\CKKO ;
N“o HoN oN cl
CooH H COOH -
NH- HCI N N
S cl 0

12 29 68%

Cxema 4

1.3. CuHTe3 pa3M4HbIX (PYHKIHMOHAIM3UPOBAHHBIX 2-(eHUJINPOIUHOB
1.3.1. Cunre3 N-3ameLeHHbIX 2-(h eHUJINUPPOIHIHHOB

C 1enplo n3ydeHns1 OMONIOTMYECKUX CBOKMCTB B PSIIY IPOM3BOIHBIX 2-(DEeHHUINPOINHA, a
TaKXKe JUIsl BBISIBIICHHS 3aKOHOMEPHOCTEH CBSI3M MEXIY XMMHYECKHM CTPOSHHEM U OHoIIo-
TMYECKOM aKTHBHOCTBIO, B JaJbHEWIINX HCCIIETOBAaHUAX OBUIM HCHOJB30OBAHBI MET OB
MOAMGUKAIMY MTHUPPOIUANHOBOTO KONbIIAa W TPOBEJEH CHHTE3 HOBBIX IPOU3BOIHBIX C
pa3nu4HBEIMHU (hapMako(OPHBIMHU TPYIIAMH.

AuuirpoBaHdeM ruapoxiopuaa  2-(3-XJI0pHponuaaMmuHo)-2-¢penutaneronurpuia (6)
XJIOPaHTUIPUIAMH 3aMEIICHHBIX OCH30HHBIX M (YpaHKApOOHOBBIX KHMCIOT M BHYTPHMOJIE-
KYJSIpHOW IMKJIHM3anueil mo pazpadoranHoii Hamu metomuke B MOK ¢ yusacruem TOBA ¢
XOpOLHUMH BbIxozamu (55-90 %) Obliu cuHTEe3MpOBaHbl HOBble N-3aMeIleHHbIE 2-apHIIITHp-
ponuauH-2-kapoouutprbl 30-37 (cxema 5).

Cxema 5
1. RC(0)CI, K,COy4
CN 2.a CN ¢
N
HCI- HN Cl ‘/<
N R
6 30-37 55-90 %

(a) TOBA, KoCOs. R = CeHs (30), 2-CICsH4 (31), 2-BrCsHa (32), 4-BrCsHa (33),
4-C4HgoOCsH4 (34), 4-CH30-3-NO2CsHs (35), 2-dypmu (36), 5-6pom-2-dypm (37).

[To cxonHO# CHHTETHYECKOH cXeMme, NPUMEHEHHOW IMpU CHHTE3e aMUHOMpomnaHona 4,
aAMHUHOJIH30M 0i-OpoMpeHunaneTonuTpuna (2) 1-aMHUHO-2-THAPOKCHITAHOM OBLIO MONYUEHO
MPOM3BOIHOE aMHHO3TaHONa 38 (cxema 6).

ALMIMPOBaHUEM MPOMEKYTOYHOTO 2-THIPOKCHAITHIAMHHONPOU3BOAHOrO 38 XJOpaH-
THAPUIOM 3-XJIOPIPOITMOHOBOI KHMCIOTHI M MOCIEAYIOIEeH BHYTPUMOJIEKYISIPHON LIMKIIU-
3alMell B BBILICONMCAHHBIX YCIOBHUSX IIPU MOMy4eHHH KapOoHuTpuioB 30-37, momydeH
1-(2-runpoxcuaTii)-5-0kco-2-henmtmupponuaua-2-kapooautpun (39) ¢ BbxogoMm 69 %.
I'mppokcuiibHas Tpynna coeauHeHus 39 jpanee aluIMpoBaHa OCH30WII- WM A-TONYHII-
XJIOPHIIOM, B PE3YJIBTATE YEro C BHICOKMMH BBIXOJAMU CHHTE3MPOBAHBI COOTBETCTBYIOLINE
6enzoatsl 40 u 41 (cxema 6).



Cxema 6

L. CI(CH,),C(0)CL, NaOH
NH,(CH,),0H .
_— CN
N K,CO;

Br HN\/\OH

CN RC(O)CI
N"\_-OH EON /\/OYO

(6]
39 69 % 40 (80 %), 41 (76 %)
(a) TOBA, K2COs. R = CeHs (40), 4-CH3CsHa (41).

1.3.2. CunTe3 2-apuanuppoInInHKapOOHNTPHIIOB Ha ocHOBe peakumu LI Tpexkepa

B kauyecTBe MCXOHBIX COCIMHCHHH Ul CHHTE3a HOBBIX MPOHM3BOAHBIX 2-(EHHIIIPO-
JIMHA HAMH BBIOPaHBI 0-aMUHOHHTPHIBL. [T0 paspaboTaHHOMY METOMY, CHauana psij OeH3-
aNBJICTH/IOB BBEICH BO B3aMMOJICHCTBHE C IUKJIOTCKCHIAMUHOM, OCH3MIIAMHHOM M apoMa-
tueckumu aMuHaMu B cucreMe NaCN/ACOH nipu koMHATHO# TeMIieparype ¢ MoJydeHHEM
MPOM3BOIHBIX (PEHWITIMIMHA — O-aMUHOHMTPWIOB 42-83, ¢ 3aMecTHTEIAMH B Pa3HBIX
MOJIOXKEHUAX (CHUIBHOW M Y aMUHHOM TPYII. ALMIHPOBAHUEM O-aMHUHOHHUTpUIIOB 42-83
XJIOPaHTUIPUIIOM 3-XJIOPIPONUOHOBOM KHMCIOTHI M IOCIEAYIOIEH BHYTPUMOICKYIAPHOH
mukim3anuei B ycnoBusax MOK nomydenst nenebie N-3aMenieHHbIEe 2-apUi-5-0KCOMUPPO-
HIUH-2-kapOoHuTpriiel 84-125 (cxema 7).

Cxema 7
R R R
D L PN 1. CI(CH,),C(0)Cl, K,CO; A
| NaCN, H | 2
—_— CN CN
>~ NH,R! ~ ~ 1
o) NHR! N-R
0
42-83 84-125 45-98%

(a) TOBA, K2COs. R = H, R = CeHs (42,84), CeHsCH: (43,85), 2-CH3OCeHa (44,86),
4-CHsCgH4 (45,87), 4-CH30CsH4 (46,88), muxmorexcun (47,89); R = 4-Br, R = CsHs
(48,90), 2-CHsCsH4 (49,91), = 4-CHsCeHa (50,92), 2-CHsOCsHa4 (51,93), 4-CHsOCsH4
(52,94); R = 2,6-Clz, R = 4-CH3CeH4 (53,95), 3,5-(CH3)2CeHs (54,96); R = 4-CHs0,
R! = CeHs (55,97), 4-CH30CeH4 (56,98); R = 3,4-(CH30)2, R! = 4-CHsCsHa (57,99),
3,5-(CH3)2CsH3 (58,100), muknorekcun (59,101); R = 4-u30-C3H70, R! = CeHs (60,102),
3,5-(CH3)2CeHs  (61,103), 2-CH3CsHs (62,104), 2-CH3OCgH4 (63,105), 4-CH3CeH4
(64,106), 4-CH3OCeH4 (65,107), 2-nadrun (66,108); R = 2-OCH2CsHs, R = CeHs (67,109),
CeéHsCH2 (68,110), 2-CH3CsHa (69,111), 2-CH3OCeHs (70,112), 4-CH3CeHa (71,113),
4-CH30CeH4 (72,114), umxnorexcun (73,115); R = 4-OCH2CsHs, R' = CeHs (74,116),
CeéHsCH2 (75,117), 2-CH3CsHa4 (76,118), 2-CH3OCeHs (77,119), 4-CH3CeHs (78,120),
4-CH3s0OCeéHs  (79,121), 3,5-(CH3)2CeHs  (80,122),  mmxmorexcun  (81,123);
R = 4-(2,4-Cl2CeHsCH20), R! = 4-CHsCsHs (82,124); R = 4-(2,6-Cl2CeH3CH-0),
R! = 4-CH3CeHa (83,125).
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OpHaxo, MpH UCHOIB30BAaHUK B CHHTE3€ 0-aMHHOHHTPWIOB 4-INMETHIAMHHOOEH3aIIb-
JIeTHIa, BMECTO OKHIAEMBIX COEIMHEHHI 00pa3yioTcs Tonbko ocHoBaHus lllndda. Hamu
Obl1a W3ydeHa BO3MOXKHOCTH HCIOJIB30BAaHMS MONYYaeMBIX TaKUM ITyT€M OCHOBAHMI
Iudda mpu KOHCTPYHPOBAHUH MPOU3BOAHBIX 2-(enmtnponuna. Tak, N,N-mqumerun-4-((4-
-~TOJIMIIMMHUHO)METIT)aHwInH (126) KOHAESHCHPOBaH C SHTAPHBIM aHTHIPHIOM HarpeBaHHEM
B Oenzone B TeueHue 36 u ¢ nonydenueM 2-(4-(qumernnamuno)denn)-1-(4-rommn)-5-okco-
HPPONHANH-3-KapOoHOBOH KKca0ThI (127) ¢ BeIxomom juib 26 % (cxema 8).

Cxema 8
(CH3),N N(CHs),
I\‘I CHj3
Q HOOC— Ay
CH,
0
126 127 26%

C uenblo W3ydeHHs BIMSHUS pa3Mepa JaKTaMHOro LHKIa Ha OHOJOMYECKYH0 aKTHB-
HOCTh COCJMHEHHW, HaMH OCYIIECTBJICH CHHTE3 COOTBETCTBYIOIIMX [-JAKTAMOB — a3eTH-
JMHOB C Pa3IMYHBIMH 3aMECTUTEISIMH. AIMJIMPOBaHHEM aleToHHTpmioB 45,46,56,67,69-
72,74-79,128-130 x7I0paHrUIPHIOM MOHOXJIOPYKCYCHOH KHCIOTBI BMECTO XJIOPAHTHAPUIA
3-XJIOPIIPONMOHOBON KHCJIOTHI W IIOCIEIYIOIICH BHYTPUMOJCKYIIPHOW IMKIU3aLMeH B
ycnoBusix MOK cunTe3upoBaHbl 2-apuii-4-okcoa3eTuANH-2-kapooHuTpuisl 131-147.

Cxema 9
R
A
R 1. CICH,C(0)CL, K,CO5 |
2.a N CN
§ CN N—R!

NHR!
0o

45, 46, 56, 67, 69 - 72,

74-79, 128 - 130 131-147  39-97%
(a) TOBA, K2COs. R = H, R = 2-CH3CesHa (128,131), 4-CH3CsHa (45,132), 4-CH30CsH4
(46,133); R = 4-CH30, R! = 2-CH3C¢sHa (129,134), 4-CH3sCeHa (130,135), 4-CH30CeH4
(56,136); R = 2-OCH:CeHs, R = CsHs (67,137), 2-CH3aCeHas (69,138), 2-CH30CsH4
(70,139), 4-CH3CeH4 (71,140), 4-CH3OCeHs (72,141); R = 4-OCH2CsHs, R = CgHs
(74,142), CeHsCH2 (75,143), 2-CH3CeH4 (76,144), 2-CH3OCeHs (77,145), 4-CHsCsH4
(78,146), 4-CH3OCesHa4 (79,147).

B UK-criekTpax npou3BoHbix 4-okcoasetuaunoB 131-147, HanpspkeHHe IUKIA BbI3bI-
BaeT CMEIICHHE IOJOChl BaleHTHBIX KoneOaHuii cBsizu C=0 kapOOHWJIBHON TpYIMbI B
cropory 6ompmmx gactor (1757-1780 cal), uro xapakTepHO 11 KapGOHMIBHBIX TPy
B-nakTaMoB, B OTJIMYUM OT IOJIOC MOTJIOMICHUH Y-TaKTaMHBIX KapOOKCHIIBHBIX I'PYIII, KOTO-
phle HAaBMIONAIOTCA TPEMMYIIECTBEHHO B obnactu 1676-1725 cu®. B IMP 'H chexrpax
MUPPONUANHOB U a3eTuAuHOB 84-125,131-147 oTCyTCTBYeT XapaKTepPHBIA IUIS MCXOMHBIX
coeZIMHeHu# curHan nporoHa CH- rpymsl.

Takum oOpazoM, 0600masi UMEIONIMECs] SAUHIYHbBIE, a TaKKe COOCTBEHHBIE HCCIEIO-
BaHUS CJIEAYeT OTMETHTh, YTO HAMH pa3pabOoTaH M BIICPBBHIC HCIOIb30BaH 3(QQEKTHBHBII
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METOJl CHHTe3a (PYHKIMOHAIM3UPOBAHHBIX (- M Y-JIAKTAMOB HAa OCHOBE PEAaKIUH aIWIN-
POBaHUS 0-aMHHOHHTPWIOB XJIOPAHTUAPHUAAMH MOHOXJIOPYKCYCHOW WM 3-XJOPIPONHO-
HOBOW KUCJIOT U MOCNIENYIOIIEH BHYTPUMONICKYIAPHON nuknn3anuen B ycnosusx MOK.

1.3.3. Cunre3 2-apui-4-xJjiop3aMelieHHbIX MHPPOJIHIHHOB

Hamu m3ydeHsl BO3MOKHOCTH JTOTIOJTHUTENFHONH (YHKIMOHAIN3ANUH THPPOITHANHOBO-
r'0 KOJbIa, B YaCTHOCTH, BBEJCHUE aTOMa rajJloreHa B ISITHWICHHBIH [UKII, IS pealn3aii
KOTOPOM MCCIIeI0BAaHBI pa3IMIHbIE CHHTETHYECKUE TTOAXOJIBI.

On¥iH 13 TOAXO/I0B MPE/IoNaracT B3anMoIecTBIE STHIIOBOrO dupa (14) niu HuTpuia
2-aHWINHO-2-(EHIITYKCYCHOM KUCITOTHI (42) ¢ XJIOpaHTHIPHIOM O, 3-IHXIOPIPONAaHOBOM
KHCJIOTHI ¥ TOCIEIYIOUIyI0 nuKim3anuio B ycrnoBusix M®OK B neneBsie 4-XIopmupponu-
nonbl 150 u 151 (cxema 10).

Cxema 10

R CICH,CH(C)C(0)CI CYR a R

— N

HN K,CO4 O N @
\@ Cl\i cl 0

cl

14,42 148, 149 150 (84 %), 151 (58 %)
(a) TOBA, K2COs. R = COOC:Hs (14,148,150), CN (42,149,151).

Hecmotps Ha To, 4TO 0OCYyXaaeMasi BHYTPUMOJICKY/ISIPHAs LIMKIIN3aLHs MOXKET IpoTe-
KaTb 110 JIByM aJbTCPHATHUBHBIM IIyTsIM C OOpa3oBaHMEM YETHIPEX- WIM MATHYWICHHOIO
LIUKJIOB, HAMH TOKa3aHO, YTO KaK MbI U OXHUJAJH, PEaKHs MMPOTEKaeT PEeruoCeIeKTHBHO C
3aMbIKaHUEM MCKIIIOUUTEIIBHO MATUWICHHOTO KOJIbIa M 00pa30BaAHUEM CMECH YuC- U MpaHC-
-crepeonsomepoB 4-xnoprnupponugonoB 150 u 151. O6 3TOM CBHIETENILCTBYIOT IaHHBIC
ciextpos SIMP 'H, npejcraBieHHbIMH AByMs HabopaMH Beex curaajos. Jlanusie KCCB
nporoHoB CHCI u CHz rpynn cBHAETENBCTBYIOT O HAJIM4UH JBYX H30MEPOB, 00YCIOBIEH-
HOE OpUEHTaluel aToMa XJI0pa B 4-0M IOJI0KEHUH NHPPOIMANHOBOTO KOJIbLIA.

Hamu usydeHa Taxxe aJlbTepHATUBHASL BO3MOKHOCTh CHHTE3a XJIOPCOAEPIKAILUX IIPOU3-
BOJHBIX IHUPPOJIMANHA, & UMEHHO XJIOPHPOBAHUE COOTBETCTBYIOIIMX HCXOAHBIX COCAMHE-
HU C JABOWHOW CBs3bi0. [lepBOHAYANBHO, ANKUIMPOBAHHEM STHUIIOBOrO 3dupa 2-0pom-2-
-(hbeHMITYKCYyCHOM KHCITOTHI aJUTHIIAMHHOM CHHTE3UPOBAH STHIIOBBIN dup 2-auinnaMuHo-2-
-penmnykcycHoit kucnotel (152), KOTOpBI MOCIEI0BATENBHBIME PEAKIUSIMU OCH30MIHPO-
BaHUS, XJIOPUPOBAHUS U BHYTPUMOJICKYIIIPHON UKIU3auy B ycnoBusix MOK nepeseneH B
ueneBoe 4-xyopnpon3Boguoe 154 u panee B COOTBETCTBYIOIIYIO KapOOHOBYIO Krcnory 155.

Cxema 11
1.Cl,
COOCH; 22 R
CO0C,H;  CeHsC(O)C 3. NaOH O
o N\/\
HN o~ CH,
CH, Cl
152 153 154 (66 %), 155 (55 %)

(a) TOBA, K2COs. R = COOCzHs (154), COOH (155).
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AHanOrm4HEIM 00pa3oM, U3 aleToHMUTpHiIoB 156 m 159 ¢ P-sTnieHoBOH CBsA3BIO, B
BBIIIEOMNICAHHBIX YCIOBHAX MONY4YEHBI 4-XJIOp3aMeIeHHbIe IHPPOIHIMHKapOOHUTPUIIEI
158 u 161, coorBeTcTBeHHO (cXeMa 12).

Cxema 12
0
0
0 N 1.Cl
e CN
C6H5C(0)CI 2a a
Oy N 8 0
CN \/\CHZ N
HN
~cH, cl
156 157 158 20%
o o}
o CeHsC(0)CI 5 S'Z
CN CN
CN N A
O« N
HN. A~y \/\CHz
CH, cl
159 160 161 41%

(a) TOBA, K2COa.

OTMeTHM, YTO MOCIe XJIOPUPOBaHHs aMHUHOHUTpMIA 157 U mocneayrommeil THKIU3anuH,
HaMH BbIJEJIeH nupponuauH 158, koTopelii comepan aroM Xjiopa B ()EHWIBHOW TpyIIe,
4TO He ObLIO OTMEUYeHO Ipu cuHTe3e coenuHeHuit 154 u 161. Takoil Xxox peakiMud MOXeT
OBITh OOBSICHEH NPHUCYTCTBHEM B OCH30JIEHOM KOJIBIIE 3JIEKTPOHOIOHOPHON OCH3HMIOKCH-
IPYIIIBI, KOTOpask CIOCOOCTBYET 3IEKTPOPHIBHOMY 3aMelleHHI0 B -nojoxenue. C yqyerom
BBEJICHHOI'O B PEAKLHIO SKBUMOJISIPHOIO KOJIMYECTBA XJIOPA, MOXKHO IPETIONIOKUTD OHO-
BPEMEHHOE MPOTEKaHUE PEAKLUMH O JIBYM HaIlpaBJICHUSM — IPUCOSIUHEHHS U 3aMEILeHUs,
4yeM 00YCIIOBJICH HU3KHI BBIXOJ] KOHEYHOTro mpojaykra 158 (cxema 12).

B crpykTypax xnop3amernieHHbsIX aHanoros mupponuanna 150,151,154,158,161 umeror-
cst 10 jiBa acuMMmeTpryeckux neHTpa (arompl C1 u C4 muppONHIMHOBOrO KONBIA), BCIIEI-
CTBHE Yero NPH CUHTE3€ KaXKIOro W3 STUX COSJMHEHHH BO3MOXKHO 00pa3oBaHHE YEThIpEX
pasHbIx crepeorzomepos: (2R,4R), (2R,4S), (2S,4R), (2S,4S). TTosTOMY CTPYKTYPBI MOJIEKYJT
BBIpAIIEHHBIX KpuctauioB coeaunenuit 151,154,158,161 Obuiu wucciegoBaHBI METOIOM
peHTreHocTpykTypHOro aHanusa (PCA).

ITo nauueiM PCA, Bce yetsipe Bo3moxHbie (2R,4R), (2R,4S), (2S,4R), (2S,4S) crepeo-
HM30MepHI ObUIH BBISIBJICHBI JIMIIb B CTPYKTYpE coenquHeHust 154 B cootHomenun ~7:3:5:5. B
9NIEMEHTAPHON SYeHKe MPUCYTCTBYIOT JIBE€ CHMMETPHYHO HE3aBUCHUMBIE MOJICKYJIbI, COCTOS-
e u3 IByx usomepHbix map (2R,4R), (2R,4S) u (2S,4R), (2S,4S). Hurpuier 151,158,161, B
OTIIYHE OT coenuHeHus 154, mpeacTaBisuim co00l palleMHIECKUE CMECH JIUIIb JBYX CTEpe-
onzomepos — (2R,45) u (2S,4R).
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1.3.4. CunTe3 KapOOKCAMHIHBIX H AMHHOMEeTHJIBHBIX MPOU3BOAHBIX
2-apuInuppoIHINHOB

C nenpro n3ydeHns1 OMOJIOrMYECKIX CBOWCTB HOBBIX 2-apWIITHPPOIHINHOB, HAMH MOJTY-
YeHBI UX KapOOKCaMUHbBIE MPOW3BOAHBIC, & TAaK)KE HOBBIE O-apHIAMHHO(EHUIANETAMHIBI
162 u 163, 3amernieHHbIe 110 00enM QeHWIBHBIM TpymaM. [lerecoodpa3HOCTh CHHTE3a MOC-
JIeTHET0 KJlacca COeMHEeHNI 00yCIIOBIeHa TeM 00CTOSTEIECTBOM, YTO OHH SIBIISTFOTCS OJIn3-
KHMH CTPYKTYPHBIMH aHaJIOTaMH Iperapara 108upudd, OTHOCSIIETocsl K KJIacCy MHIHOUTO-
poB HenykieosuaHoro tuna (NNRTI) obpamnoii mpanckpunmaser Bupyca ummyHoaedu-
murta gyenoBeka. CelneKTHBHBIN IMIpOIN3 HUTPWIEHOW TPYIIIBI 0-aMAHOHHTPHIIOB U TIHPPO-
JIUIMTHKapOOHUTPIIIOB 0€3 3aTparvBaHus JIAKTAMHOI'O IIMKJIAa HAMH OCYIIECTBIIEH 00paboT-
KOW yKa3aHHBIX HUTPWJIOB KOHIIEHTPHPOBAHHOW CEPHOM KHCIIOTOH Ha Xoiozae ¢ obpa3oBa-
HHEM IIeJIEBbIX Kapbokcamuao 162-177 (cxema 13).

Cxema 13
cl cl
o)
CN
NH,
R R
Cl  HN | s Cl  HN | 4
7 7
53,54 162 (93 %), 163 (94 %)
1
e
CN H,SO
x . 2504 NH,
N—R N—pg?
0
84, 85, 87, 88, 90, 92, 94, 96 164-171 68-89 %
0
CN NH,
N\(O N N\(O
R} R}
10,31 - 33,35, 36 172-177 58-90%

R = 4-CHjs (53,162), 3,5-(CHa)2 (54,163); R* = H, R? = CgHs (84,164), CeHsCH: (85,165);
4-CHsCsH4 (87,166), 4-CH3OCsH4 (88,167); R* = 4-Br, R? = C¢Hs (90,168), 4-CH3CsHa
(92,169), 4-CH30OCeH4 (94,170); R* = 2,6-Cly, R? = 3,5-(CH3)2CsH3 (96,171); R® = CHs
(10,172), 2-CICsH4 (31,173), 2-BrCsHa (32,174), 4-BrCeHa (33,175), 4-CH30-3-NO2C¢Hs3
(35,176), 2-pypun (36,177).

Crenyrolieil 11e/Ibl0 HAIIMX MCCIIEIOBAHUM OBbLI CHHTE3 HOBBIX aMHUHOIPOM3BOAHBIX
2-apWIIMPPOJIUIMTHOB BOCCTAHOBJICHUEM HUTPHJIBHOW IPpyIbL. {1 3TOro HaMu MCIIONB30-
BaH OOPTUIPHI HATPHs, KOTOPBIH SBJISETCS WHEPTHBHIM IO OTHOLICHUIO K HEKOTOPBIM
(GYHKIMOHANBHBIM TPYNIIaM, B YaCTHOCTH, K HUTPWIbHBIM. M3BECTHO, YTO JUISl TIOBBIIICHUS
BOCCTaHOBHUTEIBHOW CIOCOOHOCTH M HM30MPATEIbHOCTH OOpPTHApPUIA HATPHS HCIONB3YIOT
KaTaJIUTUYECKHE CUCTEMBI, B KOTOPBIX B Ka4eCTBE KaTAM3aTOPOB MPUMECHSIOT KOMILICKC-
HBIE COCTUHEHUS METAIUIOB WIN METaJNIOKOMIUIEKCHI MOPGHPUHOB.
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B Hauaie HalMX MCCIEOBaHMIl B KAYECTBE KaTalM3aTOPOB B BOCCTAHOBHUTEIBHON CHC-
TeMe ¢ OopruzmpumoM Harpus Obumn npuMeHeHbl MertamtokoMiuiekesl: CoClz u CuClz ¢
XJIOpHIOM TpuaTHiOeHsuiammonus — karanusaropsl [CoCls] [EtsNCH2CeHs]* u [CuCls]
[EtsNCH2CesHs]*, mezo-terpa-[4-(2-oxcna i) mupu i [nophuprHaThl KOOAIBTa U MEAH.

OH OH

OH OH
CoTOEtPyP CuTOEtPyP

Karanutudeckas CliocOOHOCTb yKa3aHHBIX CHCTEM HaMH H3ydeHa Ha IPUMEpax BOCCTa-
HOBJICHHSI IPOM3BOAHBIX — l-anermn-2-peHmmmupponuaus-2-kapoonurpuna (10) u stmio-
Boro aupa 1-6eH3m1-5-0kco-2-peHunmuppoauana-2-kap6oroBoit kuciotsl (19). He 3atpa-
TMBas TPETHYHYIO aMHIHYIO TpYITy, KOMIUIEKCHbIe coemuHeHus kobamsra [CoCls]
[EtsNCH2CsHs]* mn CoTOEtPYP kaTanu3upyroT ceIeKTUBHOE BOCCTAHOBICHHE HUTPHIIb-
Hoii rpymmel B coequHeHnd 10, a kommuiekcel mean [CUCls] [EtsNCH2CeHs]*  wmu
CuTOEtPyP — cnoxxHoa¢upHyro rpynmy B coequHenun 19. B pe3ynbrate BoccTaHOBICHHS
00pa3yroTcsi COOTBETCTBYIONIME aMUHOMETHIbHOE 178 1 okcumetnipHOE 179 mpor3BOIHEIE
2-(hpeHMIIIUPPONH/IHHA C BRICOKMMHE BbIXofamu (cxema 14).

NH,
CN NaBH,, MeOH o
N—/< [CoCls]" [Et;NCH,C¢Hs]™ / CoTOEtPyP N*/<
CH; CH;

10 178
[CoCl5] [EtsNCH,C¢Hs]™ - 62 %
CoTOEtPyP - 68 %

Cxema 14

OH
COOC,Hs NaBH,, MeOH
N " N
[CuCly]" [E;NCH,CgHs]* / CuTOEtPyP
0 0

19 179
[CuCly]" [Et;NCH,C¢Hs]™ - 69 %
CUTOEPYP - 74 %

OTMeTHM, YTO BBIXOABI B PEAKIMH BOCCTAHOBJICHHSI HECKOIBKO BBIIIEC IPH HCIIONIH30Ba-
Hun nopduprHoBeIX KatannzatopoB CoTOEtPyP nu CuTOEtPyP mo cpaBHeHuIo ¢ BeIxona-
15



MH TIpH KaTaiuse MeTautokoMiuiekcamu TpraTiioersmammonst [CoCls] [EtsNCH2CesHs]*
u [CuCls] [EtsNCH2CeHs]*.

C menbio JanbHEHIIeH ONTUMHU3aIUK YCIOBHI IPOBEICHNS] BOCCTAHOBIICHHSI HAMU Pa3-
paboTaH METOJ CEeJIEeKTUBHOI'O BOCCTAHOBJICHHSI HUTPWIBHBIX I'DYIII, B KOTOPOM ObLIa HC-
MOJTF30BAaHA KaTAIUTHYECKash METAIIOKOMIUIEKCHAsI CHCTeMa C HOMMATHICHTIHKOIEM
(II3IN). B pa3paboraHHO BOCCTAaHOBHTENBHOH CHCTEME ONTHMAIBFHOE COOTHOIICHHE pea-
reHTOB cocraBiisieT — nupponuauakapooruTpmi : CoClz : TI9T-300 : NaBH4—1:0.2:1:5,
C TIOMOIIBI0 KOTOPOH M3 3aMENICHHBIX MHPPOIUINHKAPOOHUTPHIIOB OCYIIECTBICH CHHTE3
COOTBETCTBYIOIIMX aMUHOMETHHpponanHoB 180-193 (cxema 15).

Cxema 15
R R
e A | NH,
AN CN AN
N-R! N-R!
0 e}
84, 85, 87, 96, 101 - 103, a 180-192 27-77%

113, 115,117, 120, 122, 125

NH,
CN o o
N ] L N——j

33 Br 193 44 % Br

(a) NaBHa, CoCl, II2I'-300. R = H, R! = CeHs (84,180), CsHsCH: (85,181), 4-CHaCeH4
(87,182); R = 2,6-Cly, R = 3,5-(CH3)2CsH3 (96,183); R = 3,4-(CH30)2, R! = muxsorekcun
(101,184); R = 4-u30-C3H:0, R! = CeHs (102,185), 3,5-(CHs3)2CsHs (103,186);
R = 2-OCH2CeHs, R* = 4-CH3CeHa4 (113,187), mmxnorekcun (115,188); R = 4-OCH2CsHs,
RY = CeHsCH2 (117,189), 4-CHsCeHs (120,190), 3,5-(CHs)2CeHs (122,191);
R = 4-(2,6-Cl2CsH3CH20), R* = 4-CH3CsHa4 (125,192).

Takum 00pa3oM, IpeokKeHa HOBasi METAJIOKOMIUIEKCHAsl CUCTEMA CeJIEKTHMBHOIO BOC-
CTAHOBJICHHUS HUTPUIBHON TPYMIbI, MPEHMYIIECTBOM KOTOPOIl SBISIOTCS 3HAYUTENIBLHOE
YMEHBIICHUE KOJIMYECTB IPUMEHIEMbIX HEOPIaHUYECKOH COMM 1 OOpruipuia HaTpHs.

2. CUHTE3 2-TETEPUJIIIUPPOJIUIUHOB
2.1. CunTe3 MHA0/IMII- U GYPHIINIPOM3BOAHBIX MUPPOJIHIHHA

C 1enblo U3y4EeHHs BIUSHKS 3aMECTUTENCH B KOJIbLE MUPPOIUANHA HAa OHOIOrHYECKYIO
AKTHBHOCTb, BO BTOpOE IOJIOKEHUE IMKJIA ObUT BBENICH I'eTepPUIIbHBII (parMeHT BMecTo
apunbHOro. Cieayronmii psa CHHTE3UPOBAHHBIX COCITMHEHHH OTHOCUTCS K 2-TeTepHIIIHP-
POJHIMHAM, B YaCTHOCTH, UHAONUII-, QypUII- 1 THPUMUIMHHMII.

Ha ocrHoBe panee pa3paG0TaHHOTO HaMH METOJA MOTYUIECHHUS MPOU3BOIHBIX 2-apHIITHp-
PONMUANHKAPOOHOBOH KHCIIOTHI BHYTPHMOJNEKYISIPHOH IMKIM3AIMel MPOM3BOAHBIX aApHII-
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e B yenoBussx M@K, ocyiiecTBiieH cuHTE3 psifia MPOU3BOIHBIX 2-HHIONHI- U 2-y-
PWITUPPOTUANHKAPOOHUTPHUIIOB.

BsanmoneiictBueM dhypdypona wim uHI0N-3-aIbJAETH A C IIMAHUIOM HATPHS U Pa3Id-
HBIMHA apOMAaTHUYCCKHMH aMUHAMH B KHCIIOW Cpelie CHHTE3MpPOBAHBI COOTBETCTBYIOIIHE
2-¢ypuin- U 2-UHIONHI-0.-aMUHOHUTPHIBL. OTMETHM, YTO B OTIMYHE OT (PYpHIIIIPOU3BOJI-
HBIX, WHJIOJHJINPOU3BOJHEIC B XOJIE PEAKIIMU O0pa30BBIBAIOT CMECh O.-AMHUHOHUTPWIIOB H
ocHoBanmii [lludda; nmpu 3TOM MONBITKA H3BICUCHHS W3 3TOH CMECH YHCTOrO aMHHO-
HUTpWIIA OKa3aluch Oe3ycremHbiMA. C ydeTOM 3TOro BTOpas CTaaus NPOBOIWIACH 0e3
MIPEIBAPUTEIBHOTO pa3JeliCHUs] PEakIMOHHON cMecH. [locnemyroniee arpIipoBaHue XJIOp-
AHTUJIPUIOM 3-XJIOPIIPOITOHOBOH KUCIIOTHI M BHYTPHUMOJIEKYIISIpHAsK IIUKIH3AIHS OL.-aMHIHO-
HUTPWIOB B CiTydae (ypHIIPOM3BOAHBIX COMPOBOXKIAIIOCH OCMOJIEHHEM, a B CITydae WHJO-
JIVJIIPOM3BOTHEIX TTPUBOAMIIO K CMECH JINHEHHOTO NMPOIYKTa AETHAPOXJIOPUPOBAHHS H €TO
IUKITAYECKOT0 TIPOU3BOIHOTO.

B pesynprare NmpoBeAEHHBIX HCCIENOBAaHMI YHAlIOCh CHHTE3UPOBATh M BBLICIUTH B
YUCTOM BHIE TONBKO 1-Gensmi-2-(1H-3-unmommn)-5-0kco-2-uppouInHKapOOHUTPHIT
(196) ¢ Hu3kuM BoIxO7OM (cXema 16).

Cxema 16
0,
H
NaCN, H* NC
NH + =N -
C¢HsCH,NH,
N \ \
194

O
CI(CH,),C(0)CI NN I e

a
7/\/0 N

o

K,CO;4

TZ o
o]

195 196 10 %
(a) TOBA, K2COs.

AHAQJIOTMYHO UMEIOLIMMCS B JIMTEPAaType TaHHBIM KOHJEHCAlMM MMHHO3(HPOB U UMH-
HOXJIOPHIIOB C COCJIMHEHUSIMH C aKTUBHOM METWJICHOBOM TPYMION, HAMHU OCYILECTBICHO
B3aMMOJICHCTBHE MHUPPOIUIMH-2-OHOB C 3aMEICHHBIMM HHAONAMU B YCIOBUSX PEaKLUH
Bunbcmeifepa ¢ MCIIONb30BaHHEM B KayeCTBE aMHHOTO KOMIIOHEHTA MHUPPOIMANH-2-OHA
Bmecto JJMDA.

Kounencauueii uamonos 197-199 B cucreme nupponuaun-2-on / PClz 6bute cunTesu-
poBanbl 3-(3,4-nuruapo-2H-muppon-5-un)- (200), 1-6ensun-3-(3,4-auruapo-2H-mupposn-5-
-un)- (201) u 3-(3,4-nuruapo-2H-nuppos-5-nn)-2-pennn-1H-unmomnner (202) ¢ HEBBICOKUME
BBIXOJJAMH, NIPHUYEM BapbHPOBaHHE HKCIICPHMEHTAIBHBIX YCIOBUH HE NMPHBEIO K IMOBBIIIE-
HUIO BBIXOZIOB LIEJNEBBIX cOeNMHEHUN. [1oNbITKN TUIpUpOBaHUs JBOWHON CBSA3U MUPPOJIUHO-
Boro konblia B coeauuenusx 200-202 ¢ momomnipio NaBH4 yBeHUanuch ycrexom JIHIIb B
cnydae 3-(3,4-murunpo-2H-uppon-5-un)-1H-uunona (200); mpu stom 3-(tupponuus-2-
wn)-1H-urnomn (203) monywen ¢ BerxomoMm 67 % (cxema 17).
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Cxema 17

QXO =N NH

H NaBH,
\
N\ PCly AN " N\
R N N
\R H
197-199
200-202 12-15% 203 67 %

R = R! = H (197,200); R = CH2CsHs, R = H (198,201); R = H, R! = CsHs (199,202).

IMockoneKy, Kak ObIJIO OTMEUEHO, UCHONIb30BaHNE HezaMelleHHoro Gypdyporna npuso-
IWJIO K OCMOJICHHIO PEaKIHOHHOW cMecH, ObLIO IesiecooOpa3HO 3alllUTHUTh CBOOOAHOE
O-TIONIO)KEHHE KOJBIA ITyTeM BBEICHHS B PEAKIHI0 S-MeTHI-2-Qypdyporna, B KOTOPOM
METWIbHAs TPyIIa OJOKUPYET MOJOKEHUE 5 (ypaHOBOI'O KOJBIIA.

Peakiueii S-merun-2-gypdypona ¢ apuiaMMHaMK U IMAHUIOM HaTpUs B cpejie CIUpT /
YKCyCHasi KHUCIIOTa CHHTEe3UpoBaHbl 2-(ypmi-2-(apminamuno)anetorutpwisl  204-206.
IMocnenyromee auuIMpoBaHNE MIPOMEKYTOUHBIX ALETOHUTPUIIOB XJIOPAHTHAPUIOM 3-XJIOp-
MIPOITIOHOBOH KUCIIOTHI 1 HUKJIU3alus B ycnoBusx MOK npuBenn k 1eneBsIM MPOIyKTaM
207-209 ¢ xoporuMu Beixogamu (cxema 18).

Cxema 18

H,C N
/ \ o, R NacN, HT 0
HiC™ N HoN HN KR
H

204 - 206
1. CI(CH,),C(O)CI, K,CO va
1 CUCH.COICLKLCO; g c O\ o~ r
N@
6]

207 - 209 (55 - 82 %)
(a) TOBA, K2COs. R = 4-CH3 (204,207), 3,5-(CHs)2 (205,208), 4-CHsO (206,209).

Takum 00pa3oM, HaMH BIEPBbIE CUHTE3HPOBAHbI pPaHEE HEU3BECTHBIC 2-WHAOIWI- U
2-(bypunnupponuIvHbL, NPECTABISAIONINEe HECOMHEHHBIH MHTEpeC B IUIaHE M3y4eHUs OWo-
JIOTMYECKHUX CBOWCTB.

2.2. CuHTE3 NMPUMHUIMHHJINPOU3BOIHBIX ITHPPOTHINHA

YduTeiBasi HEOOXOIMMOCTD W3BICKAHUSI HOBBIX AKTHBHBIX IHPOTHBOBUPYCHBIX M MPOTH-
BOOITYXOJIEBBIX IPENApaTroB B Psy aHAJIOTOB HYKJIECO3WJOB, JIOTMYECKUM IPOJOIKEHHEM
HAIINX UCCIIC[OBAHMI CTAI CHHTE3 TeTePHINUPPOIUINHOB, KOTOPhIE (DAKTHIESCKH SIBIISIOT-
csl aHanoraMu MUPUMHAVHOBBIX C-Hyki1eo3umoB. I1ocKkoIbKY M3BECTHBIE METOABI CHHTE3a
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C-a3aHyK/I€03U/I0B TPYAOEMKH M MHOTOCTaIMHHBI, pa3paboTka HOBBIX OoJiee IOCTYIHBIX
METOJIOB CHHTE3a 00CYKIaeMBIX COCIMHEHHUH SBISETCS aKTyallbHOM 3amadeil. B aToMm mia-
He, TIPEACTaBIIeTCs [eTIeco00pa3HbIM KOMOWHUPOBAHIE MOJIEKYNIBI MUPUMUJIMHA C (apma-
KO(OPHBIM IIMKIIOM HPPOJIUINH-2-0HA U U3ydeHHEe UX OHOJIOTHIECKIX CBOHCTB.

Jns peanu3sanuu nocTaBiIeHHOH 3a1aut, pa3paboTaH METO/ KOHJEGHCALUH UPPOJIUANH-
2-0HOB C IPOU3BOAHBIMU 6-aMUHONMMUPHMUINHA B YCIOBUSIX peakiuu Bumecmeiiepa. B3au-
MozeiictBreM 6-amuHOmmpumuanHoB 210,211 ¢ mupponuauH-2-OHOM WM METHIIOBBIM
3(pHUPOM MHUPOTITYyTaMUHOBOH KUCIOTH B 1,4-muokcane, B npucyrcteuu PCls cuHTe3npoa-
HBI COOTBETCTBYIOIHME MHPPOIMINUpUMHUINHBL 212-215 (cxema 19).

Rl
)\ PCl; )\ TCoCl,

Cxema 19

CH,
210, 211 212-215 216 (80 %)

R = H (210); R = CH3 (211); R = R! = H (212, 30 %); R = H, R = COOCH; (213, 28 %);
R = CHs, R = H (214, 75 %); R = CHs, R = COOCHj (215, 70 %).

CrieyeT OTMETUTh, YTO MPOBEICHHE PEaKLMM KOHACHCALMK B CPEe MUPPOIHIUH-2-
-OHA B Ka4eCTBE PEarcHTa M PacTBOPHUTENS NPUBOIAUT K HEKOTOPOMY YBEIMYCHHIO BBIXOIA
coenuHeHnit 212-215. Huskue BbIXoAbl coenuHeHuit 212 w 213, BeposTHO, CBsI3aHBI C
IUIOXOH PacTBOPHMOCTBIO MCXOAHOro 6-ammHO-1,2,3,4-TeTparuapo-2,4-nupuMHUIUHIAOHA
(210) B peakimoHoii cpeze, B To Bpemst kak N,N-muMmeriinponsBoansie 214 u 215 Gbutu
CHHTE3MPOBAHBI C XOPOIIMMH BBIXOAMH.

TakuMm 00pa3oM, B pe3yabTaTe MPOBEACHHBIX HCCICIOBAHHH HAMH CHHTE3MPOBAHBI
HOBBIC MUPUMHUIMHOBBIC aHanoru C-HyKIeo3umoB 212-215 mpuHIMIHATEHO HOBOH KOH-
CTPYKLHH.

Jlnst BOCCTaHOBJICHHS BOMHOW CBSI3M MHUPPOJIBHOTO KOJBIA B coeAuHeHHH 215 Hamwu
ObliIa HUCIOJIB30BaHa BoccraHoBHUTenbHas cucreMa NaBHa/1,4-muoxcan/CoCly/IIDT-400.
B coenunennn 215 BO3MOXXHBI BOCCTAHOBJICHHS KaK JBOWHOW CBSI3M, TaK M METOKCHKAp-
OOHMIIBHOI TPYIIIIBI B MUPPOILHOM Konblie. OOHapYKEHO, YTO Pe3ybTATOM PEAKIHU CTAII0
0)KHaeMOe BOCCTAHOBIICHHE CIIOKHOI(DUPHOM IPYIIIBI 0 OKCUMETHIIBHOM, B TO BPEMs KaK
JIBOMHAS CBSI3b OCTAJACh HE3ATPOHYTOM, Y4TO MPHUBEIO K 0Opa3oBaHuio 6-amuHO-5-(2-(rua-
pokcumerun)-3,4-nuruapo-2H-ruppon-5-un)-1, 3-numernnmupumuaus-2,4(1H,3H)- nuona
(216) ¢ BbIcOKMM BBIXOIOM (Ccxema 19).

ITo UMeroIMMCsI B JTUTepaType DaHHBIM H3BECTHO, YTO OTPOMHOE KOJIHYECTBO MPOH3-
BOJIHBIX MHUPAMHIOMUPHMHUINHA POSIBISIIOT MIMPOKUI CIIEKTP HapMaKOIOrHIECKON aKTHB-
HOCTH. DTHM 00YCIIOBJIEHO U3YdE€HHE HaMH peakinu 6-aMuno-5-(3,4-muruapo-2H-muppon-
-5-mn)-1,3-mumerwimupumuana-2,4(1H,3H)-nnona (214) ¢ xmopaHruapuaaMH  3aMelleH-
HBIX OCH30MHBIX KHCIIOT M XJIOPHCTHIM THOHHUIIOM B MPHCYTCTBHH TPHATIIAMHHA.

Ilpu uccneaoBaHUH MPOIYKTOB PEAKIIMH OBLTO OOHAPY)KEHO, UTO B PE3yNbTaTe PEAKIUH
MPOUCXOIUT ABOMHOE BKIIOYCHHE OCH3OMIBHOrO (parMeHra, TO €CTh AallHINPOBaHHE
€HaMHHA COMPOBOKAACTCS KOHICHCAIHeH ¢ obpa3oBanueM 6-apmi-10-apownn-2,4-qumern-
-1,2,3,4,8,9-rexcaruaponupumuio[ 5,4-eJnupposol[ 1,2-Cloupumunun-1,3-auonos 217-221.
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Cxema 20

217 -221 54-68 %

222 (60 %)
R = H (217), 4-CHs (218), 3,5-(CH3)2 (219), 4-Cl (220), 4-CH30-3-Cl (221).

CrnemyeT OTMETHTb, YTO NPU HCHOJIb30BAHUHM 3KBUMOJIPHBIX KOJMYECTB COCIUHEHHS
214 W 3aMenIeHHOr0 OCH3OWIXJIOPHZA B PEaKLHOHHOW cpelle MPUCYTCTBYIOT HCXOIHOE
COCZIMHEHNE U LEeNeBOH HpoaykT. I1o3ToMy WMHIAMBHAYaJlbHBIE NUPPOIONMUPUMHUIUH-1,3-
-MOHBI 217-221 ObLIM BBIZEJICHBI JIMIIb IPH JOOABICHUH JBYXKPAaTHBIX KOJNUYECTB 3aMe-
IIEHHBIX OeH30MIXIOopUIoB. Takol X0J peakMy MO3BOIACT MPEIIONOKHUTD, YTO ALMIUPO-
BaHUE €HAMUHA Y KOHJIEHCALM IPOTEKAI0T OTHOBPEMEHHO.

BiaumoneiictBue coeauHenus 214 ¢ XJIOPHCTHIM THOHWJIOM B IPUCYTCTBUHM TPHITHII-
aMHHa MPOTEKAeT MO IyTH OMHYKIICOPHIBHOIO 3aMEIICHHUsI ¢ 3aMbIKaHUEM IIMKJIa 1 00pa-
soBanueM  2,4-aumernin-9,10-muruapo-2H-mupumuo[5,4-dJmuppono[1,2-b][1,2,6]tnaaua-
3un-1,3(4H,8H)-nuon-6-okcuna (222) (cxema 20).

B pesynbraTe OCYIIECTBICHHBIX IIPEBPALICHUH MOMYYESHBI [IBE HOBBIC IETEPOLIUKINYEC-
KHe CUCTeMbl — mUpUMEIO[S,4-e]muppoio[1,2-Clnupumuanaa u nupuMuno[5,4-d]ouppo-
10[1,2-b][1,2,6]tnanuasuna.

Crpoenne coenuHenmit 217-222 mnonreepxkiaensl namueiMu MK, IMP 'H u 3C
CIIEKTPOB, @ CTPYKTYPBI MOIEKya coeauHeHuid 217,218,222 Obuti ompeneneHbl METOIOM
PCA. B UK cnekrpax UCXOAHOro coenuHeHus1 214 UMEIOTCS XapaKTepHbIe MIMPOKUE TOJI0-
chl nornomenns B obmacty 3297 u 3320 cul, a B SIMP 'H criekrpax — curHanme! B obnactu
7.51 u 12.22 m.11., cOOTBETCTBEHHO, NpuHamnexkamue NHe- rpynme, ucuesaror nocie 3amMbl-
KaHUS [UKIIA.

ITo aHaTOrMYHOMY CHHTETHYECKOMY MYTH, HCHOJIb30BAHHOMY HPH IMONYYECHUH MTHPPO-
JUHWITMPUMUIMHOB 215-218, HaMu CHHTE3MPOBaHbI TUPUMHUIMHBI, 3aMELICHHbIE 1O T10J10-
KeHusM | ¥ 6 NMPUMHUIMHOBOTO KOJbIA. B KauecTBe MCXOMHBIX COCAMHEHUH HCIIONB30-
BaHbI 6-aHIIMHO3aMEICHHbIe MTUPUMUIHHBI 226-228, cuHTe3upoBaHHbIe U3 B-XI0pyparmia
(223) mocnenoBaTenbHBIME PEAKIMAMHE ATKIJIAPOBAHUS M AMHHONM3a 3aMEIICHHBIMH aHHU-
nuHamu. [lonydeHHbIe TaKUM CocO00M MUPUMUANHE 226-228 KoHeHcalUel ¢ MUPPOITH-
nuH-2-oHoM B ipucyrcrBur PCls mepeBejiensl B eneBsie 1,6-3amernenubie-5-(3,4-quruapo-
2H-tppon-5-wn)nupumuun-2,4(1H,3H)-nnonsr 229-231 (cxema 21).
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NHR! PCl4

0
HN _RHal _ RINH,
/I\ | TK,COs /J\
o” N
H

223 224, 225 226 -228 229-231 58-64%

R = CH2CsHs, R = CsHs (224,226,229); R = CH2CsHs, R = 3,5-(CH3)2CsHs (227,230);
R = (CH2)3CeHs, R* = 3,5-(CH3)2CsH3 (225,228,231); Hal = CI, Br.

B koHTEKCTE 00CYXKTaeMBIX MPEBPAICHUH 1 C IENBI0 JATbHEHIIEero N3ydeH s BIHSTHHS
(YHKIMOHAIBHBIX TPYNIT HA OMOJOTMYECKYI0O aKTHBHOCTh, HAMH B3aWMOJIEHCTBHEM SKBU-
MOJISIPHBIX KONm4ecTB 6-amuHO-2-THOKCOypammia 232, NaOH u 1-Opommporana wimu
OEH3WIXJIOpHA B BOIHOM CpeJie TONydeHbl, KaK U OKHAAJIOCh, 2-CYlb()aHMINPOU3BOAHbIE
233 u 234. Iocnennue, kak 1 ypauua 232, BBEICHBI B PEaKIMIO C MUPPOIUIUH-2-OHOM B
OIMCAHHBIX YCIOBHAX ¢ obpaszoBanueM 5-(3,4-murnnpo-2H-nuppoin-5-1mi)npon3BoaHbIx
235-237.

Cxema 22

&O 235 (30 %)

N
H

PCl, o
0
HN | C3H;Br | H
)‘\ NaOH S)\N NH PCly
sZ N7 "NH, a 2
H
232 233
CH;
C¢H5CH,CI
NaOH O (1
HN N0

X
S~ "N” "NH, PCly

234 237 (45 %)

Lenecoobpa3Ho 6bu10 Oosee MOAPOOHOE M3YUEHHE CTPOCHHS CHHTE3MPOBAHHBIX 2-TIH-
PUMHIMHUIIMPponuauHos 212-215,229-231,235-237. B cnekrpax SIMP 'H wuccienoBan-
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HBIX coequHeHui curHansl nporoHoB NH um NH2 rpynn 3HauurenbHO yHIMPEHBI U3-3a
00pa30BaHUs MEXMOJEKYISIPHBIX W BHYTPHUMOJEKYISIPHBIX BONOPOAHBIX CBsi3ei. ['pymma
NH:z nposiBnsiercs B Bune nByx mmpokux curaanos (mo 1H) mpu 7.0 u 11.0 m.x., 9T0, mMO-
BHAUMOMY, SIBJISIETCSI CIIEICTBHEM OOpa30BaHWS BOIOPOMHOI CBS3M MEXITY aTOMOM a30Ta
nupposnuarHoBoro konbia ¥ NH2 rpymmoii. Ilo pesynbraTam IpOBEAEHHBIX CIIEKTPOCKO-
MMMYECKUX ¥ PEHTT€HOCTPYKTYPHBIX HCCIEOBAHUH IOKAa3aHO, YTO YKa3aHHBIE COCANHEHHS
CIIOCOOHBI CYIIIECTBOBAThH B BUJE IBYX TayroMepHbIX Gopm A u B. MHTepecHo, uro mupu-
MUIMHWIIPOM3BOIHEIE TIHPPOIHMIANHA B KpHcTamwiax (mo maHHeM PCA aHanmsa) umeror
(dopmy A, a B IMP *H criekrpax (B pactBopax) — popmy B.

o
HN | O
X\N v/N\/H
| L
R R
A B

Jlanee HaMH OCYIIECTBIICH CHHTE3 6-aMUHO-5-MTHPUMUIMHIII-2-0KCOAIIETAMHUIOB U TH-
PUMHIMHAITH30HUKOTHHOTHIPA3KIOB, C UCIONb30BaHieM 6-amuHO- U 1,3-aumernin-6-amu-
HoyparpioB. Peakuueii ypario 210 u 211 ¢ 3TUIXIIOPOKCOALIETATOM MOTYYEHBI COOTBET-
cTBytomme nupuMuIuHBL 238 U 239, B3aUMOIEHCTBHE KOTOPBIX C HEKOTOPHIMH apOMaru-
YeCKUMH aMHMHaMH{, OCH3WJIAMHHOM M MOP(QOJMHOM HPHUBOAUT K COOTBETCTBYIOLIUM
MUpUMUAHHIIOKcoaneTamuiam 240-244 (cxema 23).

Cxema 23

(o} 0]
R NHR!
NH,R! N |
)\ )\ /J'\ 0

0] IT NH,
R

210, 211 238, 239 240 - 244

®

49 - 80 %

R\N
O)\TII
R
245,246 89 %, 91 %
R = H, Rl = 4-CHiCeHs (210,238240); R = H, R = 4-CICeHq (241); R

Rl = 4-CHiCeHs (211,239,242); R = CHs, R! = 3,5-(CH3)CeHs (243); R
R! = CH2CsHs (244); R = H (245); R = CH3 (246).

CHis,
CHs,
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WHble pe3ynbTaThl Mbl TOIYYHIM [IPU IIPOBEICHUN YKa3aHHOW PEAKIINH C JHAMUAHAME —
MUMEPA3UHOM U W30HUKOTHHOWITHIAPA3MHOM. B ciiydae mumepasuHa, KOTOPHIA B JaHHOM
Cllydae BBICTYIAET TOJBKO B POJIM OCHOBAHMS, PEAKIMs MPOTEKAET B HANPABICHUU IIUKJIH-
samun,  obpasys  1,3-mumernn-2,3,4,5,6,7-rekcaruapo-1H-tmpposno[2,3-djnupumuaus-
-2,4,5,6-rerpaon (247), xoropslii ObUT paHee MOJMy4eH B3aumonencreueM 1,3-mumerni-6-
-aMUHOYpaIiia ¢ OKCATMIXJIOPUIOM B TIPUCYTCTBUH MTUPUINHA.

C npyroii CTOPOHBI, B3aMMOJICHCTBHE H30HHKOTHHOWITHPA3WHA C STHIOKCOAIeTaTaMu
238 u 239 conpoBOXKIaeTCs OAHOBPEMEHHO AIMIMPOBAaHWEM M IMKIM3aImeil ¢ oOpa3oBa-
uuem  N'-(2,4,5-rpuokco-2,3,4,5-rerparuapo-1H-mmupposno[2,3-d]mupumMunina-6-mi1) i30Hu-
koruHOruapasuaa (248) u ero 1,3-nmumernnzamernentoro ananora 249 (cxema 24).

Cxema 24
o 0
R OEt
)\ 0
07 "NT UNH,
R
238, 239 HN-NH
—NHp
HN = e}
o (6] o (6] 0
R\N RN ’ HN
| 0 )—NH
O)\N E OZ\ITI N /7 A\
i \ N
247 (45 %) 248,249 (60 %, 52 %)

R = H (238,248), CHs (239,247,249).

Jpyrum, BecbMa IEPCIEKTUBHBIM METOJIOM CHHTE3a MPOU3BOJHBIX MHPPOIMHUIIHPHU-
MUJIMHA [pe/CTaBIsIeTcs pa3paboTaHHOe HAMU B3auMmozeiicTBre N-3aMeleHHbIX S-THIPOK-
CHIMPPOJIMANH-2-0HOB C Pa3IM4YHBIMU IPOU3BOAHBIMU TUPHUMHUIMHOB C HE3aMEIICHHBIM
TIOJIOXKEHHEM 5 KOJIBIIA.

VI3 M3BECTHBIX METOJOB IMOJIYYCHUS S-THIPOKCUIIUPPOIUIMH-2-OHOB, 3aMEIIEHHBIX 10
aToMy a30Ta, OOPrUAPUAHBIM BoccTaHOBIeHHEM N-3aMEIEHHBIX CYKIMHUMUJIOB Haubolee
ONTUMAJIBHBIM OKa3zajicsi Meroa pH-KoHTpomupyemMoro BoccTaHoBieHMs. HecMoTpst Ha
JIOBOJIBHO IIMPOKHH JOMYCTHMBIN TemrepaTypHbiii auanazod (-20-0 °C), pekoMeH 1yeMblii
pa3HBIMU aBTOpaMH, TOJNBKO BoccraHoBieHHe npu -30 °C MO3BOMMIO HAaM IONYYHTh
coenunenns 250,251 u mpu 3ToM U30eKaTh PACKPHITHS MHUPPOTUIHHOBOIO KOJbLA H HEXe-
JIaTeJIbHOTO 00pa30BaHUs AMUIOCTIUPTA.

Ipu marpeBanuu npousBoaHbIX mupumuanHa 210,211,227 ¢ N-3ameniéHHbIMU 5-THI-
poxcunupponuans-2-onamu 250,251 B JeAsHOW YKCYCHOM KHCIIOTE MpPH TeMIepaType
115-130 °C 6buM TONYYeHBI S-MUPPOIHAOH3aMeNIeHHbIe THpuMUAnH-2,4(1H,3H)-anoHb!
252-255 (cxema 25).
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Cxema 25

R R}
N
)\ | 250, 251
0 N NHR? CH;COOH
It
210, 211, 227 252-255 63-82%

R = R! = R? = H, R® = CH2CsHs (210,250,252); R = R? = R? = H, R® = 4-CH30CsH.
(251,253); R = CHs, R! = CHs, R? = H, R® = CH:CeéHs (211,254); R = H,
R?! = R® = CH2CsHs, R? = 3,5-(CH30)2CeHs (227,255).

Taxum obpa3om, pazpaboTaH NMPUHINIIHAIBEHO HOBBIH METOJ CHHTE3a paHee HeOCTYII-
HBIX 5,6-3aMerneHHbx nupumuani-2,4(1H,3H)-110HOB B3aMMOIEHCTBHEM IPOU3BOIHBIX
6-aMUHOITMPHMHUIMHOB C PA3IIMYHBIMU 5-THAPOKCHUITUPPOIHINH-2-OHAMHU.

3. BUOJIOTUYECKASA AKTUBHOCTD 2-APUJI- U 2-TETEPWJI-
IMPPOJIMINHOB

C nenblo M3BICKaHUSI aHTHOAKTEPHANIBHBIX, MIPOTHBOOITYXOJEBBIX M ITPOTUBOBHPYCHBIX
(anTH-B1Y) mpenapaToB cpeay aHaIOroB MPOJIMHA, TPOBEICHBI OMOIOrHYECKHUEe MCCIE0-
BaHMsI CHHTE3MPOBAaHHBIX COCAMHEHHH, U3YUCHBI B3aUMOCBSI3b CTPYKTYypa — aKTHBHOCTb H
BKJIaJ] Pa3JIMuHBIX (pparMeHTOB MOJEKYNBI B MPOSIBISIEMYIO aKTUBHOCTh. BBUIY TOro, 4To
CHHTE3 COSJIMHECHHH M OHMOJOTMYECKUE HCCICIOBAHUS MPOBOAMINCH MapajlieibHO, Lele-
c000pa3HOCTh BBEICHUS B II€JICBbIC MOJICKY/IbI TEX WM MHBIX 3aMECTHUTENeH ompeiernsiiach
B COOTBETCTBUH C TCH/CHIIMEH YCUIICHUS] OMOIOrMYECKOi aKTUBHOCTU. VIMEHHO mociieTHIM
(bakTopoM OOBSCHIETCS pa3NUYHOE YHUCIO IPOM3BOMHBIX B CHHTE3UPOBAHHBIX PsIax
COCIMHCHHM.

3.1. AnTHOaKTepHaJbHas U IPOTHUBOONYX0/1eBasi AKTUBHOCTH

Buonoruyeckue ucciae0BaHUs CHHTE3UPOBAaHHBIX COSAMHEHHH npoBeeHsl B “Jlabopa-
Topun xumuorepanuu 1 Tokcukonorun” UTOX HTL O®X HAH PA.

AnTtubakTepuaibHbie CBONCTBA COSAMHEHHI M3y4eHbl B OTHOLICHHU TPAMIIOIOKHUTEIb-
HbIx cradunakokkos (Staphylococcus aureus 209p, Staphylococcus aureus 1) u rpamoTpu-
narenpHbix nmanouek (Shigella flexneri 6858, Echerichia coli 055). Yuer pesysbratos mpo-
BeJieH 1o auamerpy (d, mm) 30HBI OTCYTCTBHS POCTa MUKPOOPIaHM3MOB Ha MECTE HaHece-
uust BemiectB. OueHka 3pPeKTHBHOCTH O AWAMETPy 30HbI WHrHOupoBanus: 10-14 wwm —
crnabast akTUBHOCTB, 15-18 mm — ymepenHas u 19 mm 1 Bblllie — BhIpaXKeHHAast aKTUBHOCTH. B
KaueCTBe MOJIOKUTENILHOr0 KOHTpoItst — (ypasonuon (d = 24-25 ).

HUccnenoBanre aHTHOAKTEPHATBHOW aKTUBHOCTUH CHHTE3MPOBAHHBIX COSIMHEHHH MOKa-
3aJ10, YTO MPAKTHYECKU BCE MCCIIEIOBAHHBIE 2-aMHHOMETHII-1,2-THapuiippoIuanH-5-0HbI
MPOSIBIISIOT YMEPEHHYIO aKTUBHOCTb. Cpe/ii HUX Hauboee BHIPaKEHHOH aKTHBHOCTBIO 00-
nanarot coeaunenus 182,183,185, momamsiomine pocT BCEX MCIONB30BAaHHBIX MUKPOOPTa-
HU3MOB B 30He auamerpom 20—25 mm, yMEpeHHO aKTHBHBI — 2-aMHUHOMETHI-1,2-muapui-
mupponuani-5-oubr 180,181 (3oma momaBienust pocra 18-20 mm), cnabyi0 aKTUBHOCTD
MPOSIBUITH OCTAJIBHBIE 2-aMHHOMETHIIpon3BoiHbie 178,184,186-188,190,191,193 (d = 10—
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14 mm). Takum oOpa3oM, B yKa3aHHOM DSy, HOMHMO PEIIAIOIIEr0 3HAYCHUS aMHHOMeE-
THJIBHOH TPYIBI, TOJOKUTEIHHOE BIMSHHE HA aHTHOAKTEpUATbHYIO aKTUBHOCTH OKAa3blI-
BaeT TaKKe OJIHA He3aMelleHHas (peHMIbHas Tpymma (Tadm. 1).
Tabnuua 1
AHTHOAKTepHATBHASI AKTHBHOCTH 2-apHJI- M 2-TeTepUJINIPPOTHINHOB™

JlmameTp 30HBI OTCYTCTBHSI pOcTa MUKPOOOB (MM)
Coen. | Staphylococcus | Staphylococcus Shigella Echerichia coli

aureus 209p aureus 1 flexneri 6858 055
11 17 17 19 17
22 18 18 18 0
24 17 17 17 17
180 18 17 20 20
181 15 15 17 13
182 25 25 22 20
183 20 18 16 18
185 25 20 21 18
218 15 12 13 18
222 18 18 18 18
237 19 15 18 17

* JlanHbIe HANOOJICE AKTUBHBIX COCTUHCHHIA.

CpaBHeHHE aHTHOAKTEPHAIBHBIX aKTHBHOCTEH 2-aMMHOMETHII-1,2-AHapiInupposInAnH-
-5-onoB 184,186-188,190,191 u 1l-apowun-2-amuHOMeTHI-2-QpeHuamupponuanHos 178,193
I0Ka3aJI0, YTO MOCJICIHUE NPOSBIIAIOT CPABHUTEIBHO HU3KYIO aKTHBHOCTB, TO €CTh “Hepe-
MeleHne” KapOOHWIBHOM TPYMIbl M3 KOJbLa K LUKIXYECKOMY aTOMy a30Ta HECKOJBKO
YMEHBIIAET aKTHBHOCTb.

2-OeHnnmIpponuaAnH-2-KapOoHOBbIe KUCIOTHI 11,22,24 npOosIBISIOT YMEPEHHYIO aHTH-
GakrepuanbHyto akTuBHOCTE (d = 17—19 mum), cxoqHast M0 CTPYKTYpe 3-MUpPOTHANHKAPOO-
HOBast kuciora 127 — Heckosbko Oonee cnadyro (d = 11-15 i), a ocralibHbIE POU3BOIHBIC
2-apWIIUPPOIUIMHOB OKA3aJIMCh HEAKTHBHBIMH.

IIpu 3ameHe apuwiibHOro ()parMeHTa B IOJIOXKEHHH 2 KOJbLA IHUPPOJIMIMHA Ha reTe-
PHIbHBINA (MHAONWI-, GYPHI- U MUPUMHUINHIII-) aHTHOAKTEPUATIbHASI AKTUBHOCTh COXPaHs-
€TCs TOJNBKO B PSlY 3aMELICHHBIX TMPUMHUIMHOB. Cpe/iy MOCIeJHUX YyMEPEHHO aKTHBHBIMHU
seisiiorest  2,4-mumerin-9,10-guruapo-2H-nupumu o[ 5,4-dmuppoino[ 1,2-b][1,2,6 ] tuaaua-
sun-1,3-(4H,8H)-nuon-6-oxcun (222) u 6-amuno-2-(6ens3untro)-5-(3,4-aquruapo-2H-mup-
pon-5-wn)mupumuaua-4(3H)-on (237), nomaBisolpe pocT BCEX MCMONb30BAHHBIX MHKPO-
opranu3MoB B 30He d = 15-19 mm, a ocTanbHbIE COSIMHEHHS 3TOH TIPYINIBI OKA3aJIHCh
MaJIOaKTHBHBIMH.

Ipy uccieIOBaHUN aHTHOAKTEPHATBHON aKTHBHOCTH 2-3aMEIIEHHBIX 6-aMHUHO-5-(3,4-
-nuruapo-2H-nmuppon-5-wn)mupumuaun-4(3H)-onos 212,235-237 ycraHOBJIEHO, YTO 3aMe-
Ha 2-OKCOTPYIIIBI Ha 2-THOKCOTPYIITY U aJKWIMPOBAHKE 110 aTOMY CepbI IIPUBOJIUT K 3aMET-
HOMY YCHUJICHHIO aKTHBHOCTH B crieytoreM mopsiake C=0 < C=S < C3H7S < CeHsCH:S.

Takxum o6pa3om, cpenu HCCleA0BaHHBIX COeTMHEHUI HaMU OTOOpaHbI HANOOIee aKTHB-
HBIE 2-aMHHOMETHI-1,2-muapuinupponuant-5-onsr 182,183,185, Ha ocHOBE KOTOPBIX B
XOZIe JalbHEHIMX pa3paboTOK MOTYT OBITh TOJYYCHBI HOBBIE AHTHOAKTEpUAIIbHBIE
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TIpernapaTkl.

B pesynbrare npoBeIeHHBIX OMOJIOTMYECKUX HCCIECIOBAHUM BBISIBIICHBI ONpeIeieHHbIE
3aKOHOMEPHOCTH MEXTy XUMHYECKOH CTPYKTYpoH M aHTHOAKTepHabHOH AKTUBHOCTBHIO
CHHTE3MPOBAHHBIX COCAMHEHHH. B 4acTHOCTH, yCTaHOBJIEHO, YTO a3eTHIMHKApOOHUTPHIIBI
131-135,137-147 meHee akTHBHBI 110 CPaBHEHUIO ¢ UppoiuauHKapoonuTprnamu 84-90,92-
94,98-112,114-125 wnm BOBCE JHMIIEHBI aKTUBHOCTH. B psmy 2-apHImMppONIUINHOB HaH-
gre CHs, u30-C3H70, CeHsCH20 3amecTuteneii B apuibHBIX (parMeHTax B IIEPBOM H BO
BTOPOM TOJIOXKEHHSAX NMUPPOIMIMHOBOTO KOJbIA NPUBOIUT K YCHIJICHHIO aHTHOAKTepHaIb-
HOM akKTHBHOCTH. B psmy wmccienoBaHHBIX 2-apIMHPPONUANHOB, COAEpKAIIUX Kap-
OOKCaMUJTHbIE, HUTPWIBHEIE, KApOOKCHIbHBIE H aMHHOMETIIIBHBIE TPYIIEI B MOJIOKEHUN 2
MMUPPOTMANHOBOTO IMKJIA HAOIIOJAalOCh YCHICHHWE AaKTHBHOCTH B BBIIIETIPHBEICHHOM
TIOpSIAKE.

HcrieITanne npoTHBOOITYX0JIEBOI AKTHBHOCTH CHHTE3HPOBAHHBIX COSANHEHHH TIpOBeEe-
Hel B “Jlaboparopun xmmuorepanuu u Tokcukonorunn” MTOX HTL O®X HAH PA Ha
MBIIIIAX C IEpEeBHBAEMBIMH OITyXxoisiMu capkomoit 37 (C-37), capkomoit 180 (C-180) u
acuuTHOM KapuuHoMmoi Opnmxa (AKD). Hekoropble Hamboniee akTUBHBIE COEIMHEHHUS
UCIBITaHBl Ha Kpblcax ¢ capkoMoi 45 (C-45). Jlns KaXmoro COeIMHEHHs OIpeieeHa
netanbHast (J1[{100) 1 MakcumansHo mepenocuMasi (MII1) nossl. Kpurepusimu TepaneBTH-
yeckoro 3¢ddekra cayxmwim npoueHT TopMmokeHus pocra omyxonu (T, %) mis capkom
37,45,180 n yBenuueHne cpenHeil MPOIOIDKUTENBEHOCTH JKU3HM KUBOTHBIX (CIDK, %) B
ciryqae AKD (110 OTHOIICHHIO K KOHTPOJIO).

HccnenoBaHusMU MPOTHBOOIYXOI€BOI aKTUBHOCTH OBLIIO YCTaHOBJICHO, YTO IHUPPOIIHU-
JIMH-2-KapOOHOBbIE KUCIOTHI 21,23, sBisisick MaJOTOKCHYHBIMU coeauHeHusamu (J1 100 3000
u 4000 melke, COOTBETCTBEHHO), MPOSIBISIOT JOCTOBEPHYIO HPOTHBOONMYXOJICBYIO AKTHB-
HOCTb B OTHOLIEHHH capkoM 45 u 37, nopasisas ux poct 42—49 % (tabu. 2).

Taonuua 2
IIporuBoonyxosieBasi AKTHBHOCTDb 2-apuJI- U 2-reTepHJINIPPOJIHINHOB™
Coen. | Ocrpas TokcuuHocTh, | TopmoxkeHue pocra omyxond, % | CIDK, %

JI 100 / MITIT (melxe) C-180 C-45 C-37 AKD
164 2500/ 1200 42.5 - 59 57
165 2200/ 1050 40 34.8 40 38
166 2500/ 1200 - - 53 52
167 2500/ 1200 38.4 39.4 50 45
175 2200/ 1050 - 40 32 0
176 2200/ 1000 43.3 42.4 43 0
202 500/ 220 33.5 41.8 43.5 -
212 250/110 45.5 45.5 47.8 -
214 750/ 350 39.3 32.7 21.7 -

* JlanHbIe HanOOJICE AKTUBHBIX COETMHEHHIA.

[pou3sBoaHbIe 2-apUITHPPOTUANH-2-KAPOOHUTPHUIIOB U 2-apUIIITAPPOIHINH-2-KapOoKe-
amugoB 35,99,100,164-167,173-176 obmnamator Hu3koi TokcmuHOocThio (JI[ 100 = 2200 —
2500 wmelke), mpu 3TOM TONBKO KapOOKcaMuaHbIC Mpou3BoAHbe 164,166 npossisior yme-
PCHHYIO NPOTHBOOIYXOJIEBYIO aKTHBHOCTb, YTHETas POCT OIYXOJH capkoMbl 37 Ha 59 u
53 % u npomiesas CITK mbiteit ¢ AKD Ha 52-57 %. OcranbHble COSIHHEHHUS ITOrO Psiaa
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3HAUUTENIFHO MEHEE aKTHUBHEI (yrHETeHHe pocta capkoM 37,45,180 Ha 3245 % u yBennde-
HHE CpeIHEN PONOIKUTENBHOCTH KU3HH Ha 35-38 %).

WnrepecHo, uto 2-amuHomeTni-1,2-quapunmmpponunuasl 182,187,190 ¢ antubaxrepu-
aIBHOM aKTHBHOCTBIO, CIIOCOOHBI YTrHeTaThb Takxke pocTt capkoM 45 m 180 ma 40-45 %,
Oymydd, B TO >K€ BpeMs, OTHOCHTEIBHO TOKCHYHBIMH coemuHeHnsIMH (JIJi0 =
= 850-1050 melke).

Nzyuenne ToxcmuHocTH 2-reTepramupponuaunoB 202,212,214,215,217-220,222 noka-
3a]l0, 4TO Hanboiee TOKCHYHBIMHA OKAa3aIUCh NPU3BOMHBIC THpuMuanHa 212,214,222
(JT100 = 250-750 melke), a ocraibHbIe COCAMHEHHS — 3HAYUTEIHHO MAaJOTOKCHYHBIMU
(JTT100 = 1800-2500 mafxe).

Ha mozmenn capkoMbr 180 MpOTHBOOITYXONEBYIO aKTUBHOCTH HPOSIBISIOT COEIMHEHHUS
212,214,219,220,222, yraetas pocT oyxonu B npeznenax 39—48 %, a nponsBoxHsbie 212,217
OKa3aJINCh aKTUBHBIMHU B oTHomeHuu capkoM 37 u 45 (T = 37-48 % u 41-45 %, coorBer-
CTBCHHO).

HyxHO oTMETHTB, 4TO B psy COeQMHEHUH 1,2-mHMapui-5-0KCOMMPPONNANHOB, COMEp-
JKAIMX aMHHOMETWIIbHBIC, HUTPHJIBbHBIE, KapOOKCaMHAHBIE M KapOOKCWIIBHBIE TPYIIIBI B
TIOJIOXKEHNH 2 TUPPOIHIMHOBOTO IIUKJIA HAaOJI0IAIOCh YCHIICHHE aKTHBHOCTH B BBIIIETIPH-
BEZCHHOM TTOPSIIIKE.

3.2. IpornBoBupycHasi (anTu-BUY-1) akTUBHOCTH

Buonornueckue nuccnenopanus Ha aHTH-BUY akTHBHOCTDH CHHTE3MPOBAHHBIX COEAMHE-
HUI OBLTH NPOBeNeHBI B Jlabopatopusix “buoxumudeckoii ¢papmakonoruun” LienTpa uccre-
noanmii CITMla u Hlxonsl Meauiuabl yauBepcutera Omopu (CLLIA) B pamkax coBmecT-
Horo npoekra CRDF (Grant No. ARB2-2701-YE-05, pykoBoauTeap MpOeKTa — JOKTOD
P. ®. llunazn).

Anmu-BUY-1 mecm. TlepBudHble MOHOHYKJICApHBIE KISTKHA NEepUpEepUYEcKOil KPOBH
uenoseka (Primary human peripheral blood mononuclear — PBM) Gbuti CTHMYITHPOBAHBI
¢uroremarrmoruanaoM A (PHA) B Teuenue 2-3 nHeil nepex ucnonb3oBanueM. s mpo-
BE/ICHUs [IPOTHBOBUPYCHBIX HCCIIEAOBAaHUH B KaueCTBE CTaHJAPTHOIO 3TAJIOHHOTO BUpYca
6bu1 ucnons3zoan BUU-1/LAL nony4enssiii u3 LleHTpa M0 KOHTPOIIO U MPEIOXPaHEHHIO
3aboneBanuii (Atianra, xopmkusi, Centers for Disease Control and Prevention). IIporu-
BoBupycHas 50 %-nas sddexruBHas (ECso) u 90 %-Has sddexruBHas (ECo0) KoHIEHTpA-
LUK ONpEJeNIeHbl U3 KPHBOM KOHIEHTPALMs — OTBETHAs PEaKLus, UCIIONb3YsS METOI MEAu-
aHHOro 3¢ dekra (tabdum. 3).

Llumomoxcuynocms COSIMHEHUH ONPEAENICHBI M0 MOTEHIUAIBHBIM TOKCHYECKHM 3(¢-
¢dexram Ha HesapaxeHHbIX PHA-ctumynupoBaHHbIX KieTkax PBM uenoBeka, Ha KieTKax
CEM (T-lymphoblastoid cell line, T-nmumdobracronanast JIMHUS KIETOK, MOIYYSHHOU W3
AMEpUKaHCKOHN KOJUTEKIMH THIIOBBIX KylbTyp, Rockville, MD) u Vero (African green mon-
key kidney, mouka adpuxaHckoii 3eneHol MapThikH). MHrudupyromas 50 %-Has KOHIEH-
tparms (ICs0) onpeneneHa u3 KpUBOH KOHIIEHTpPALUsS — OTBETHAsl PEAKIMs, MCIIONb3YS Me-
To1 MeananHoro 3¢ ¢exra (Tadm. 3).

B mporecce unccnenoBanus antu-BMY-1 akTHUBHOCTH CHHTE3MPOBAHHBIX COSIWHEHHUI
OBLJIO YCTAQHOBJICHO, YTO YacTh M3 HHMX IOKa3aJa XOPOLIYI0 aKTHBHOCTb CO 3HAUYCHUSIMH
ECso < 20 UM, uro yka3piBaeT Ha uxX moTeHIman B kadectBe aHTH-BIUU-1 arentos. Coemu-
Henus 78,82,124,125,163 u 230 oxasamuch Hanbonee akTuBHbBIMU ¢ ECso 3HaueHusmu 4.7,
3.1,5.3,2.0,0.43 u 0.48 UM, COOTBETCTBEHHO, HO OHU OBLIH JIOCTATOYHO TOKCUYHBI HA BCEX
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HCIIOJIb30BaHHBIX KIeTOUHbIX JiHUsIX. Coenuaenns 102,217,227 nposiBuiny 3HAYATETHHYIO
akTUBHOCTH co 3HaueHusMH ECso 5.2, 4.5 u 4.7 UM, COOTBETCTBEHHO, 0€3 BBIPaKECHHOMH
IUTOTOKCHYHOCTH MPOTHB BCEX KJIETOYHBIX JIMHUUA. OJHAKO, BBHINICYOMSHYTHIC COCIHUHE-
HUS TIO0 akTUBHOCTH ycrynamu aHTu-BUY mpenapaty 3'-a3umo-2',3'-mu1e30KCHTUMHIIHY
(AZT), ucnob30BaHHOMY B Ka4€CTBE MOJIOKUTEILHOTO KOHTPOJIS.

Taonuya 3
AnTH-BUY-1 11 IMTOTOKCHYHAS AKTHBHOCTH 2-apWJI- H 2-TeTePHJITHPPOJIHANHOB™
Coen. | Aunru-BHUY-1 akTuBHOCTH IurorokcuuHocts (ICso, M)
Ha PBM xrerkax (UM)

ECso ECw PBM CEM VERO

71 14.4 50.1 15.6 3.8 23.7
78 4.7 > 100 23.5 20.1 69.6
82 3.1 22.4 15.0 11.7 39.7
83 9.6 30.0 14.0 16.8 80.9

102 5.2 29.8 95.8 > 100 > 100
113 17.3 > 100 22.8 16.1 77.9
117 9.8 30.7 5.9 7.0 3.0
120 16.7 > 100 > 100 30.3 53.9
124 5.3 24.4 9.7 6.6 21.8
125 2.0 51.9 14.1 16.6 52.9
146 8.9 >100 > 100 70.1 38.3
151 14.4 51.7 8.4 31.2 50.0
163 0.43 3.1 6.1 5.8 68.7

187 11.5 >100 45.2 47.9 > 100
190 10.8 415 15.9 33.7 12.3
201 10.3 27.2 27.0 41.6 45.6

217 4.5 >100 11.4 > 100 > 100
227 4.7 13.9 > 100 50.0 32.8
229 8.9 45.6 15.5 21.8 35.3
230 0.48 2.8 20.4 18.5 8.0
AZT 0.0018 0.015 > 100 14.3 50.6

* JlaHHble HanOoOJIEe AKTUBHBIX COSAMHCHUH.

ITpoBeneHHbIE UCCIIEOBAHKS TTO3BOJIWIM BBIIBUTH HEKOTOPHIE 3aKOHOMEPHOCTH CBSI3U
MEXIy CTPOCHHEM M OHOIIOTMYECKHM JeiicTBreM. B psiny 2-apuimuppoiuInHOB COeIHHE-
uust 71,78,82,83,163, cTpyKTypbl KOTOPBIX OIIU3KH K CTPYKTYPE J106Uptdd, OKa3aInuch BbICO-
KOAKTUBHBIMH. [Ipy CpaBHEHMH aKTHBHOCTH COEJMHEHHMI, COEepIKAIUX 2-apuiIbHbIe 3aMec-
TUTENH — coenuueHusa 1,78,82,83,102,113,117,120,124,125,146,187,190 ¢ OeH3uiIoKCU-
(heHnIT- ¥ U30MPOIOKCH- TpymaMu ObuTH Hanbonee aktuBHbiMU. Coenunenus 71,78,82,83,
113,120,124,125,146,163,187,190, B KOTOpBIX |-apuibHbIl GparMeHT COIACPKUT METHIIb-
HYIO TpynIy B 4-0M WM 3,5-0M MOJNOXEHUSAX, TAKKE MTOKa3aJIH BBICOKYIO aKTHBHOCTb.

B psny coennHeHUH, cofepkalyx KapOOKCaMuIHbIe, aAMHHOMETHIIbHBIC 1 HUTPUIIbHBIC
IPYIIIBL B MOJOKEHUH 2 THPPOIUIMHOBOTO IMKIIA HAOIIOJAN0Ch YCHIICHHE aKTHBHOCTH B
nepeurciieHHoM nopsake. Paznuune antu-BUY akTuBHOCTH MEXIy NMUPPOTUAMHOBBIMH U
A3CTUIMHOBBIMH IIPOM3BOAHBIMU HE OBLIO CylIeCTBeHHBIM. [Ipon3BOsHbBIC AnMa3enuHOB 26,
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28,29, 4-xnop3amerieHHsIx 2-apuamupponuauHoB 151,154,158 u 1-apown-2-¢enmnmuppo-
nuauHOB 174-176,193 1o TokcnaHoCTH M aHTH-BHY aKTHBHOCTH yCTYNAIOT BBIICYIIOMSHY-
THIM IPOU3BOIHBIM 1,2-THapuiI-5-0KCOMUPPOIUIUHOB.

B psany 2-mHmonwi- n 2-MUPUMHIVHIIITAPPOIUINHOB HAWITYYIINE Pe3yIIbTaThl MOKa3a-
JM TAPUMHIUHIIIPOn3BoaHbe 227,229,230, B CTpyKTypax KOTOPBIX PELIAIONIyI0 POIb B
nposiBiieHny aHTU-BUY akTHBHOCTH WrpaioT Hajmmyue OeH3WIbHOro (parmeHra B 1-om,
MMIPPOIUANHOBOTO (parMeHTa B 5-oM M aHWINHOBOTO ()parMeHTa B 6-OM ITOJIOXKEHHSIX
TTUPUMHUITHOBOTO KOJIBIIA.

B pamkax m3ydenus antu-BUY cBoiicTB 2-apwi- ¥ 2-TeTepIMUPPOIUINHOB Ha Ha-
YaJBHOM dTare padoThl HaMH OBUT ITHPOKO HCIIOIB30BAH METO MOJIEKYISIPHOI'O MOJIETIHPO-
BaHUsI — JOKMHT (KoMmmbroTepHasi mporpamma AutoDock, Bepcust 3.0.5), koTopblit B 60ib-
[IMHCTBE CITy4aeB MPeINIeCTBOBA ONOIIOTHUECKIM UCIIBITAHUSM iN Vitro.

Ha ocHoBe TeopeTHdYecKN pacCUMTaHHBIX MapaMeTpPOB SHEPIHH CBS3BIBAHHS CHHTE3H-
POBaHHBIX COSAMHEHHH ¢ pepMeHTOM obpamnas mpanckpunmasa Bupyca BUY u naHHBIMI
anTu-BUY TecToB ycTaHOBIIEHO, YTO JUISl OOJBIIMHCTBA MPOW3BOAHBIX 2-apwil- U 2-TeTe-
PWINMPPOIUIMHOB HAOJIOAAeTCsT MpsMast KOPPEISIUS MEXIY HHU3KHMH 3HAUYCHHSIMH
SHEPrUM CBS3BIBaHMS W BBICOKOH aHTH-BMY akTHBHOCTBIO, UTO elle pa3 MOATBEPXKIAaeT
3 PEeKTUBHOCTh NMPUMEHEHHsT METOAa MOJIEKYSIPHOTO MOJEIUPOBAHHS ISl KOHCTPYHPO-
BaHMS M 0TOOpa Hanboee 3pPEeKTUBHEBIX IperapaToB.

CorylacHO pe3yJbTaTaM MOJEKYJSPHOTO JIOKHHT'a CHHTE3UPOBAHHBIX COEIMHEHHUH, BCe
Hanbosiee aKTHUBHBIC COCJAMHCHHS B TecTax iN VItrO CBS3BIBAIOTCA C OJHUMH H TEMH K
aMHHOKHUCIOTHBIME octaTkamu Pro 95, Leu 100, Lys 101, Lys 103, Val 106, Val 179, Tyr
181, Tyr 188, Phe 227, Trp 229, Leu 234, Pro 236, Tyr 318 cyobeannuisl P66 akTHBHOTO
LeHTpa QGepmeHTa obpamuas mpanckpunmasa, 9To HarIAAHO MPECTABICHO HA IpUMeEpax
coemunennit 102 u 230 (puc. 1,2).

H,C._ _CH,
Y
o
CN
oY,
o)

102

Puc. 1. Monekyna coemunetnst 102 B akTHBHOM IieHTpe epMeHTa.
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230

Puc. 2. Monekyna coenuaennst 230 B akTHBHOM IIeHTpe (epMeHTa.

TakuM 00pa3oM, B pe3y/IbTaTe H3ydeHUs IPOTHBOBUPYCHEIX CBOMCTB CHHTE3HPOBAHHEIX
2-apui(reTepui)IMPPOIUANHOB, BIEPBbIE OBLIO YCTAHOBJICHO, YTO OHM OOJIAJAlOT BbIpa-
xeHHoH aHTH-BUY aktuBHOCTBIO. B pesynbrare OMONOrMYECKOro CKpHHHHTA, IS JAllb-
HEeHIIMX Oornee yrayONeHHBIX MCCIEIOBAaHMI OTOOpaHbl HECKONBKO COCAMHCHUH —
102,217,230, xoTopble SIBISIOTCS JOCTATOYHO IMEPCIEKTHBHBIMU Uil Pa3pabOTKH Ha WX
OCHOBE HOBBIX, CEJICKTUBHBIX 1 HU3KOTOKCHYHbIX aHTH-BMY npenapatos.

BbIBOJbI

1. PaspabGoran HOBbIN 3(deKTHBHBIH crOCO0 cHHTE3a 2-apUIIMHPPOIHIMHOB U 2-apuiiasze-
TUIMHKaPOOHUTPUIIOB BHYTPUMOJIEKYJIAPHOH LMKIN3aLUed NPOU3BOIHBIX (DEHHIIIIH-
nuHa B ycnoBusix MOK.

2. Tloka3aHo, YTO HUKJIM3ALMH STHIOBOro 3¢upa 2-[1,2-nuxnopatun(dhennn)kapObokcamu-
10]-2-henmnykcycHoit kucnotsl u 2,3-auxiop-N1-denmt-N1-nuano(hermwn)meruimnpo-
nuoHaMuza B ycaoBusix M®PK mpoTekaroT pernoceneKTUBHO ¢ 00pa3oBaHHEM yuc- U
MpAaHCc-CTEPeou30MePOB 4-XIOPIUPPOITHIIOHOB.

3. AumnupoBaHHeM 3THIOBOro 3¢dupa 2-amniaMUHO-2-()EHUITYKCYCHOM KHUCIOTHI, 2-al-
JTHTaMHUHO-2-(2-0€H3WIOKCU(DEHMIT)- U 2-aTHIaMHHO-2-(4-0eH3MITOKCHU (e HIIT)alleTo-
HUTPUIOB OCH30MJI XJIOPHIOM, IMOCIEIYIOIIUM XJIOPUPOBAHUEM M BHYTPHUMOJICKYIISp-
HOU mukinm3auueil B ycnmoBusix M®OK BrepBeie CHHTE3HMpPOBaHBI 4-XJIOp3aMELICHHBIE
2-apWINUPPOIUIUHBI, TPHYEM B Cciiydae 2-0CH3MUIOKCHUIIPOU3BOTHOTO OIHOBPEMEHHO
MPOMCXOAUT XJIOPHPOBAHUE ABOMHOM CBSA3M M 3aMElICHHE aToMa BOJAOPOAA Ha aToM
XJI0pa B OEH301bHOM KOJIbLIE.

4. PeHTreHOCTPYKTYPHBIM aHaJIU30M 4-XJIOp3aMELIEHHBIX aHAJIOroB MHUPPOJIHAMHA YCTa-
HOBJICHO, YTO B CTPYKTYpe 3THI0BOro 3¢dupa 1-6en3omn-2-heHun-4-XxIopnuppoiuInH-
-2-xkapOOHOBOM KHCIIOTHI MPHUCYTCTBYIOT YEThIpe BO3MOKHBIE crepeonsomepa (2R,4R),
(2R,4S), (25,4R), (2S,4S), a 2-apuin-4-XJIOPIHPPOIHANHKAPOOHUTPHITBI TIPEACTABIISIOT
co00it parieMUYecKie cMecH JIByX crepeorzoMepos — (2R,4S) u (2S,4R).

5. TlpeanoxeHbl HOBbIE METObI BOCCTAHOBIICHHSI HUTPUIBHOMN U CIIOKHOI(DUPHOMN TPYIIIL:
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O II0OKa3aHa BO3MOXKHOCTh BOCCT@QHOBJICHHS HUTPHIBHOW rpymmbl |-anetui-2-dheHu-
[UPPOIUANH-2-KapOOHUTPIIA OOPrUIPHIOM HATPHUsl B HNPHCYTCTBHHM METAJIOKOMII-
nekcHbIX Katanu3aropoB — COClz ¢ XopumoM TpHITHIIOSH3MIAMMOHHS HITH Me30-TET-
pa-[4-(2-oxcuyTin) mupu i |nopHUpHHATOM KOOalIbTa € IMOJNYyYCHHEM 2-aMHHOME-
THIIBHOTO TIPOU3BOJIHOIO;

O TI0Ka3aHa BO3MOXKHOCTh BOCCTAHOBJICHHS CJIOXKHOA(UPHON IPYMITBI STUIIOBOrO ddupa
1-6en3mi1-5-0kco-2-(heHmIMUPPOTHANH-2-KapOOHOBOK KHCIIOTHI 10 2-THAPOKCHMeE-
TUIILHOIM GOPTHIPHIOM HATPHUS B IPUCYTCTBUH METAJUIOKOMILIEKCHBIX KaTall3aTOPOB
— CuClz ¢ xJIOpUIOM TPUATHIOCH3WIAMMOHUS WM Me30-TeTpa-[4-(2-okcHaTui)iu-
P |TOP(GHUPHHATOM MEJIH;

0 pa3paboTaH MPUHIMIHAIBHO HOBBI METO]] CENIEKTUBHOTO BOCCTAHOBIICHHS HUTPHJIb-
HBIX TPYIT HHAPPOIHAHHKAPOOHUTPUIIOB 10 aMHHOMETHIIBHBIX C HCIOJIb30BaHHEM
KaTaJIUTHYECKOW METAJUIOKOMILUICKCHOH CHCTEMBI Ha OCHOBE OOpTHIpHIA HATPUS U
TOJTHATUIICHT JTUKOJIS.

Brepssie pa3paboTaHbl albTepHATHBHBIC METO/IbI CHHTE3a paHee HeM3BECTHBIX 6-3ame-

meHHbIX nupuMuarH-2,4(1H,3H)-11oHoB, comepikammx MHPPONBHBIA (QparMeHT B

TMOJIOKCHUU 5 MUPUMHANHOBOTO KOJIbIIA:

O KOHJIGHCAIMell 3aMELICHHBIX 6-aMHHOIMPUMHUIMHOB C THPPOJUIMHOHOM  HJIN
METHJIOBBIM 3(PHPOM THPOTITYTAMHHOBOW KHCIOTHI CHHTE3HPOBAHBI 6-aMHHO3aMe-
meHHble 5-(3,4-muruapo-2H-muppon-5-un) mupumuaua-2,4(1H,3H)- mrowsr,

O B3aMMO/ICHCTBHEM TPOU3BOIHBIX 6-aMHHOMHPUMHUANHOB ¢ N-3aMEIEHHBIMU 5-THIp-
OKCUITHPPOIUINH-2-OHAMH CHHTE3HpOBaHbl 6-amuHO3aMeleHHble 5-(5-okcorerpa-
ruapo-1H-muppon-2-wn)nupumuaud-2,4(1H,3H)-auowHst.

VYeraHoBieHo, 4To peakius 6-amuHO-5-(3,4-auruapo-2H-nmupposn-5-nn)-1,3-aumern-

nmupumuni-2,4(1H,3H)-11onHa ¢ XiopaHruapuaaMu 3aMeIeHHBIX OCH30WHBIX KHUCIIOT

MPOTEKaeT KaK TAaHIEMHBIH IpOlecC auMIMPOBAaHUS M LMKIH3ALMKA ¢ 00pa3oBaHHEM

MPOU3BOAHBIX MUPUMUIO[S,4-e]nuppono[l,2-ClnupumuauHa. BaumopeiictBue 6-amu-

HO-5-(3,4-muruapo-2H-muppoin-5-un)-1,3- mumerinupumuana-2,4(1H,3H)-auona c

XJIODUCTBIM THOHHJIOM IIPOTEKAET M0 IyTH OMHYKIEO(MHIBHOrO 3aMEIIEHHs C 3aMblKa-

HHEM LHKIa U obpasoBanueM 2,4-mumernin-9,10-muruapo-2H-nupumuol5,4-d]muppo-

no[1,2-b][1,2,6]ruannazun-1,3(4H,8H)-anon-6-okcuna.

N3yueHuem cBA3M MEXIY XMUMHUUECKOH CTPYKTYpPOH CHHTE3UPOBAHHBIX COCIMHEHHH H

OUOJIOrMYECKON aKTUBHOCTBIO BBISBICH Psifl 3aKOHOMEPHOCTEH:

. AHMUOGAKMEPUATILHAA AKIMUBHOCY

O ZIOCTaTOYHO BBICOKOH aHTHOAKTEpUATbHONH aKTHBHOCTHIO O0JIANAIOT 2-aMHUHOMETHII-
-1,2-uapunnuppONUINH-5-0HbI, HA OCHOBE KOTOPBIX B XOJ€ JaNbHEHIINX pa3pado-
TOK MOT'YT OBITB IOJIy4EeHBl aKTHBHbIE AaHTHOAKTEPUAIIbHBIC NIPETapaThl;

O YeThIpeXwIeHHbIE 1,2-anapuia3eTHANHKapOOHUTPHIIBI YCTYIAIH 110 aHTHOAKTEPHAIb-
HOH aKTHMBHOCTH COOTBETCTBYIOLIMM MNSTHYICHHBIM HPPOIHIMHKapOOHUTPHIAM, a B
CBOIO OYepeab MPOM3BOIHBIC |,2-TMapHINUPPOIMANHKAPOOHUTPHIOB OKa3aJIHCh
OoJiee aKTUBHBIMY, YeM 1-apor-2-QpeHUTHPPOTUIHHBL,

o Hannuue CHs, u30-C3H70, CsHsCH20 3amecrtureneii B apuiibHbIX parMeHTax B 1-om
U BO 2-OM IOJIOKEHUAX MUPPOIHIMHOBOTrO KOJIbLa B psify 1,2-THapHiImiuppoIHInHOB
MPUBOJAT K MOBBILICHUIO aHTHOAKTEPHaIbHOH aKTHBHOCTH;

O cpenu 2-apWIIMHPPOIUIIHOB, COAEPKAIIUX KapOOKcaMHIHbIE, HUTPHIbHEIE, KapOOK-
CHJIBHBIC U aMHHOMETHIIBHBIC TPYIIbI, aHTHOAKTEpUaIbHasl aKTUBHOCTh YCHIIUBACTCS
B creryromiem topsimke: C(O)NHz < CN < COOH < CH2NHz;
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O B psly 2-NUPUMUIMHIINHPPOIUANHOB C 3aMECTHTEIISIMH BO 2-OM IOJIOKEHHH HHUPH-
MH/IMHOBOT'O KOJIbIIa aKTHBHOCTH BO3PACTALT B PALY
C=0 < C=S < C3H7S < CgHsCH:2S.

. RPOMUGOONYX01€6as AKMUBHOCHLb

0 2-(peHUIIHPPOITUINH-2-KapOOHOBEIE KHUCIOTH U 2-apIIUPPOIHANH-2-KapOoKkcaMu-
b, 00J1a1asi CPaBHUTEIFHO HU3KOH TOKCHYHOCTBIO, TPOSIBIISIOT YMEPEHHYIO IIPOTH-
BOOITYXOJICBYIO aKTHBHOCTbD;

O TIPOHU3BOIHBIC 3aMEIICHHBIX 1-aporii-2-(heHIIMUPPOIUANHOB [0 TOKCUYHOCTH U TIPO-
THUBOOITYXOJICBO AaKTHBHOCTH YCTYMAIOT aHajoram 1,2-1mapui-5-0KCOomuppoITHIn-
HOB, TO €CTh OOHApYXeHa CXOHasi 3aKOHOMEPHOCTh MEX/y H3MCHCHHUSIMH aHTHOAK-
TEPHAIBHOI U MPOTHBOOIYXOJIECBOH aKTHBHOCTSIMH,

O CpPeIi CHHTE3UPOBAHHBIX COCAMHEHHM, COICpIKANINX AMHUHOMETUIIBHBIC, HUTPUIIbHBIC,
KapOOKCaMHIHBIC W KapOOKCHIIBHBIC TPYIIIbI, HAOMIOAAIOCH YBEJIWYCHHE MPOTHUBO-
OITYXOJICBOM aKTHBHOCTH B CIICYIOIIEM TTOPSKE:

CH2NH2 < CN < C(O)NHz < COOH.

. anmu-BUY akmuenocmo

O B psAly 2-apUIIIUPPOIUIHHOB COCANHEHHS, CTPYKTYPBI KOTOPBIX OJNM3KH K CTPYKTYpe
n08upuda, a TaKke 1,2-THapIITUPPOIHANH-2-KapOOHUTPUIIBI OKa3aJUCh BBICOKO-
AKTHBHBIMH;

O TIUPPOITUTUHKAPOOHUTPUIIBI, 3aMEIICHHBIC 110 PA3JIMYHBIM ITOJOKEHUSIM TTHPPOITHIIH-
HOBOTO KOJIbLIA: B TIOJIOXKEHHH | — 3,5-1UMeTHII- 1 4-MeTHIIApUIbHBIC, & B TTOJOKEHUH
2 — 2-0eH3WIOKCH-, 4-0CH3WIOKCH- M 4-M30MPOIOKCHAPWIBHBIE TPYIIIBL, CIIOCO0-
CTBYIOT ycuiieHuto anTu-BUY akruBHOCTH;

oB 1,2-muapunnupponuuHax, copepkalmx KapOoKcaMUIIHbIE, aMHHOMETHIIBHBIC U
HHUTPHUJIbHBIE TPYIITBl BO BTOPOM NOJIOKCHUH MTUPPOIMANHOBOTO KOJbLA, HAOII0AaeT-
cst yBenuueHne aktuBHocTH B creayromeM psay: C(O)NH2 < CH2NH:z < CN;

o pasHuna Mexnay aHTu-BUY akTUBHOCTSIMH COeAMHEHHH, coaepkammx 4-x u 5-u
YICHHBIC [IUKJIBI, OblIa HE3HAYMTEIILHOM;

OB pAAy 2-TeTepWINUPPOIUIMHOB HAWIYYIINe PE3yNbTaThl IMPOAEMOHCTPUPOBAIN
ITMPUMUIMHIIIIPOU3BOIHBIC, IPHYEM Ba)KHOE 3HAUYCHHE UMEET HaJInuhe OCH3MIBHOTO
¢parmenTa B 1-oM, IUPPOIHIMHOBOrO parMeHTa B 5-oM U aHWIMHOBOTO ()parMeHTa
B 6-OM NOJIOXKEHUSIX NUPUMHUIMHOBOTIO KOJIBIIA.
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qQuUUMUNSUL Uuluy murnk3rkh

3esuansnrE@3NFLLEN 2-UrbL- B4 236SerhLMhrALhbLLENh
ehubhuyul onuurunFULErk B4 YELUURULUYUL IUSUNHa3NFLLErh
NFUNFULUURCUUL ALUQUYUNNFU

Udthnthwghp

Ugwyyb £ 2-wpht-, 2-hGintphi(hunnihy, $nphpwhpnihnhlGph W 2-winhjwab-
rhnhultph uhUptgh Jwuwsbih Gnwuwy, npp UGpwnnuwd £ hwdwwwunwupuwu
wphi- W htwnbphigihghth wdwugjwiubnh uhlptqp W ytpghuUtnhu UtpuniGynt-
[wjhu ghyinwdp vhgdwqwiht uwwnwihgh wwjdwultGpnud (UdY) wnunwh L
tntehiptUghdnUhnidh pinphnh UGpGw)niejwup:

UdY wywydwuutpnud hwdwwwwnwupuwl Jhwgnipynlulutphg UGpdniGyncwihu
ghywdp upupbqyt] GU 2-wphi-4-pinpwhpnihnhultn: Cuwnn nGungbuwywnnig-
JwdpwihU  hGunwagnunipynltlubGph - wndjwiubph - 1-pGugnh-2-$Guh-4-pinpwhpnih-
nhu-2-Jwnppnuwrperdh Erhl Euptph pjnLpGnuywl Ywnrnigwspnid hwjunuwptnyti
GU snpu (2R,4R), (2R,4S), (2S,4R), (2S,4S) wmwpwdwlywu hgndtputpp, huy 2-
wphi--4-pinpuhpnihnhuuppnhnphiutn - hpughg  UGpywjwgunud - BU- Gpynt
(2R,4S) W (2S4R) wwpwdéwlwlu hgndGpubphg  pwnugwsd nwgbdwwn
huwnuncpnutn:

2-(3-2inpwpnuhidhw)-2-dtuhjpwgwhiwerdh - Eehy  Euptph  wghwdp’
2-(1,3-nhopun-2,3-nhhhnnn-1H-2-hgnhunnihpwgtnhipinphnny Yuwd 3-(1,3-nhopun-
-2,3-nhhhnnn-1H-2-hgnhunnihpjwpnwhnuhieiphnny,  www - unwgyws  Uhwgnt-
pintlutph UdY wywydwultpnud UepdniGynwihu ghyidwdp W hhnpwghUuhhnpwunh
hGunn  hGunwaqw  thnfuwgnbgniejudp wnweht wuqwd upupbqdb) U whpnin-
whpwghu-1,4-nhnup W whpninnhwatuh-1,5-nhnup: 2-dGUhjwhpnihnhu-2-Ywn-
pnuwpprYyh nL 6-pinp-1,4-nhhhnnn-2H-3,1-pGuqopuwghU-2,4-nhnuh  YnunGuudwu
wprynLupnid uhuptqyt) E whpninnhwabwhu-5,11-nhnup:

2-UphiwhpnihnhUuywppnhnphiuGph W fuhin Sdupwywu priuh thnfuwgntgnt-
pjwdp uwnp wwjdwluGpnuwl uhbptqutb) Gu hwdwwwwwuhuwu Yuwppopuwdhnw-
Jht wswgjwiutpp: Layws whpnihnhuywppnuhnnhubpp YyepwlywlgUybi Gu hw-
Jwwwunwuhuwt 2-wdhuwdGrehiwhpnihnhuuGph Jdep ynnuhg dowyywd Gnwliw-
yny, npnd Yhpwnyt) £ yepwywugunn hwdwywnpg™ Yuwppnuhwnphy : CoCl, : MEGQ-
300 : NaBHs — 1 : 0.2 : 1 :5: Uu hwdwlwpgp Ywpnn £ yhpwndtp vhwgl Uhinphy
fudptph YyGpwlywuqudwu hwdwp W JGennh wnwytGinieinitup CoClz-h nu NaBH4-h
thnpp pwlwyubph oquwignpénidu E:

Stnwlwwé hunnutph W 6-wdhUwwhphdhnhUutph Ynuntuunwdp whpnihnh-
unuutph YwdJ whpngnunwdhuwperyh Utreh| Euptiph htwn Gnwpinp $nudpnph ubp-
Jujnipjwdp ptintl £ 3-(3,4-nhhhnnn-2H-whnn-5-h)-1H-hunniutph W whphuhnh-
UwyhU nL ywhpnihnhbwhu onwyutpnd nGnwywihsubp wywnpnluwynn whphdhnhu-
-2,4(1H,3H)-nhnuutph: dGpghlutphu wy wdwlgjuutn uhuprtqytb] GU Gnwyw-
Jws  6-wuhtwwhphdhnhUUGph  nu o wwpptp - 5-hhnpopuhwhpnihnhu-2-nultnh
thnfuwgnbgnipjwl wpryntupnid uwngwihu pwgwhuweryh Uhpwywnned:

Mwnayt £, np 6-wdhUw-5-(3,4-nhhhnpn-2H-whnn|-5-h)-1,3-nhdthiwhphuh-
nhu-2,4(1H,3H)-nhnuh L. nnbEnulwwsd pGugnwwl prnlutph pinpwuhhnphnut-
nh thnfuwgnbgnLejwu pupwgpntd nntnh £ nluGunwd pEugnh) $pwgutunh ypyuw-
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Uh Jhwgnd UniGynrihu:

2-Uphy-, 2-hGwnGphwhpnihnhuutph  hwywdwunpEwhu, hwywnienigpwihu W

hwlw-UbhUd hwunynrpjntuutph neuncduwuhpnipintup pny) £ nytb) pwgwhwjintg
pwpan wynhynipjwdp odinywsd dhwgnipynluutn W gl uh 2wnpp ophuwswithne-
pnLULEN Ywnnigwéph W YELuwpwlwywu wynhynipjwl uhgl.

hwwdwupEwjhu  wywmhynpyntt - wpunwhwjngws  wynphynipjudp
odnjwsd GBu 2-wdhuwdtphi-1,2-nhwphiwhpnihnhu-5-nultpp, npnughg  5-
wdhUwJtph}- -1-(4-nnthp)-5-$GUhjwhpnihnhu-2-nup puwnpydtg £ hGlwgw wybh
funpp hGuiwgnunnienlulph hwdwp: MhpnihnhUuwhu onwyh 1- W 2-nhpptiph
wphwhu pwagdtunutpnud CHs, hgn-CsH;O, CgHsCH>O wnbnuiwihsutph
wnywjnipyntup pGpnud £ wynhdnepyjuit pwpépwgdwl: - MhpnihnhUwhu
onwynid YwppopuwdhnwihU, Uhwnphy,  Ywppopuhy W wuhundGehy fudptn
wwnniuwynn 2-wphiwhpnihnhuutph 2wnpnd UJwunynd £ wywnmhdnipjwl wé
hGunlyw| 2wppnud” C(O)NH2 < CN < COOH < CH2NHg:

Mhphuhnhuwjhu onwiyh 2-nhnppnd: opun-, phnopun-, wpnwhiephn- W ptugh-
rehn- fudptn wwpnibwynn whphuhnhUhwhpnihnhlutph 2wnenud Uywunyt £
wywnhynipywu wé hGnlyw] 2wppnud” C=0 < C=S < C3H;S < C¢HsCH,S:
hwlywnLnnigpwjhu wywhynrpynitu - 2-dEUhiwhnpnihnhu-2-
JuppnUwpepnlutpp W 2-wphiwhpnihnhU-2-Ywppopuwdhnubpp, — odinwd
(huGiny gwidn pnilwlwuncpjwdp, gnigwpbpnd GU qquih hwywninnigpwjhu
wywnhynipyniu:

Wuhuwdteht, Uhtinphy, Ywppopuwdhnwihl W Ywnppopuh| fudptn wwnniuwynn
Jhwgnipjntlubph 2wppnid Uywnyt) £ wyunhdnugywu wé hbEnlywy awppnud®
CH3NH; < CN < C(O)NH, < COOH.

hwyw-UbUd wlywmhynipjnitu - 2-wphwhpnhnhulGph  2wppnud  pwnén
wywnhynipinil gnigwptiny GU- 1,2-nhwphwhpnihnhu-2-Juppnupinphutnp,
pun  npnud” - whpnihnhUwjhu - onwyh  1-nhppnud™  3,5-nhutphidtuh-,  4-
utpehibtlhl- W 2-nhppnud”  2-pGlghjopuhdbln-,  4-ptughjopuhdtuht-, 4-
hanwpnwopuhdtuh|- hudpbpp Lwwuwnnd BU wynhdnpjwl pwpépwgdwln:
Uwppopuwuhnwjhu, wdhbwdGeh, W  Uhwphy  fudpGpn wywpnluwynn
Uhwgnipjniulibnh 2wppnud UJwwndG) E wynhynepjut wé hGunlyw) Ywpgny
C(O)NHz < CH2NH; < CN:

2-3GinGphwhpnihnhulGph 2wnpenuwd wdGUwpwpén wpnyniup gnigwpbpt) Gu
whphdhnhuhy wdwugjwiutnp, npnugnud Yuwplnp nbp £ fuwnnud whphuhnh-
UwjhU onwyh 1-nhppnwd” ptughl-, 5-nhppntd” whpnihnhUwihu- W 6-nhppnud
wlhhUwjhU $npwagutunubph wnluwynieinLup:
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GASPARYAN SAHAK PARUYR

RESEARCHES IN THE FIELD OF CHEMICAL TRANSFORMATIONS
AND THE STUDY OF BIOLOGICAL PROPERTIES OF 2-ARYL- AND
2-HETERYL PYRROLIDINES

Summary

An available method for synthesis of 2-aryl-, 2-heteryl (indolyl, furyl) pyrroli-
dines and 2-arylazetidines has been developed, which includes the synthesis of
corresponding aryl- and heterylglycine derivatives, and intramolecular cyclization
of the latter compounds under the phase transfer catalysis conditions in the
presence of potassium carbonate and triethylbenzylammonium chloride.

By intramolecular cyclization under the phase transfer catalysis conditions
2-aryl-4-chlorpyrrolidines were synthesized from corresponding compounds.

According to the X-ray analysis, all possible 4 stereoisomers (2R, 4R), (2R, 4S),
(2S, 4R), (2S, 4S) were found in the crystalline structure of ethyl 1-benzoyl-2-
-phenyl-4-chloropyrrolidin-2-carboxylate, however 2-aryl-4-chloropyrrolidinecar-
bonitriles represent a racemic mixture consisting only of two stereoisomers
(2R, 4S) and (2S, 4R).

By acylation of ethyl 2-(3-chloropropylamino)-2-phenylacetate with 2-(1,3-di-
oxo0-2,3-dihydro-1H-2-isoindolyl)ethanoyl or 3-(1,3-dioxo-2,3-dihydro-1H-2-isoin-
dolyl)propanoyl chlorides, subsequent intramolecular cyclization under phase
transfer catalysis conditions and by further treatment of which with hydrazine
hydrate resulted for the first time in the synthesis of pyrrolopyrazine-1,4-dione and
pyrrolodiazepine-1,5-dione.

Condensation of 2-phenyl-2-pyrrolidinecarboxylic acid with 6-chloro-1,4-di-
hydro-2H-3,1-benzoxazine-2,4-dione resulted in pyrrolodiazepine-5,11-dione for-
mation.

By the reaction of 2-arylpyrrolidinecarbonitriles with conc. H,SO4 with cooling
the corresponding acetamide derivatives were synthesized.

The above mentioned pyrrolidinecarbonitriles were reduced to corresponding
aminomethylpyrrolidines according to the method developed by us, using system
of the following ratio - carbonitrile : CoCl, : PEG-300: NaBH; —1:0.2:1:5.

This system can be used only for reduction of nitrile groups and its advantage is
in the use of small quantities of CoCl, and NaBHs.

By condensation of substituted indoles and 6-aminopyrimidines with pyrroli-
dones or pyroglutamic acid methyl ester in the presence of PCls, 3-(3,4-dihydro-
-2H-pyrrol-5-yl)-1H-indoles and pyrimidin-2,4(1H,3H)-diones, containing substi-
tuents in pyrimidine and pyrrolidine rings, have been synthesized.

Other derivatives of these compounds were synthesized as a result of the
reaction of 6-aminopyrimidines and different 5-hydroxypyrrolidin-2-ones in glacial
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acetic acid medium.

It has been found out, that during interaction of 6-amino-5-(3,4-dihydro-2H-
-pyrrol-5-yl)-1,3-dimethylpyrimidine-2,4(1H,3H)-dione with substituted benzoyl
chlorides double incorporation of the benzoyl moiety took place.

The study of antibacterial, antitumor and anti-HIV properties of 2-aryl-, 2-hete-
rylpyrrolidines allowed revealing highly active compounds and finding a number
of patterns of relationship between structure and biological activity.

 antibacterial activity - 2-aminomethyl-1,2-diarylpyrrolidine-5-ones have
shown expressed activity, and 5-aminomethyl-1-(4-tolyl)-5-phenylpyrrolidine was
chosen for further in-depth studies.

The presence of CHgs, iso-C3H;0, CsHsCH,O substituents in aryl fragments in
1-st and 2-nd positions of the pyrrolidine ring leads to the activity increase.

In the series of 2-arylpyrrolidines containing carboxamide, nitrile, carboxyl and
aminomethyl groups the following increase in activity C(O)NH, < CN < COOH <
CH>NH. was observed.

In the series of pyrimidinepyrrolidines containing oxo-, thiooxo-, propylthio-,
and benzylthio- groups in 2-nd position of pyrimidine ring the following increase
in activity C=0 < C=S < C3H;S < CsHsCH.S was observed.

* antitumor activity - 2-phenylpyrrolidine-2-carboxylic acids and 2-arylpyrro-
lidine-2-carboxamides having low toxicity have shown the significant antitumor
activity.

In the series of compounds containing aminomethyl, nitrile, carboxamide and
acid groups the following increase in activity CH,NH; < CN < C(O)NH, < COOH
was observed.

« anti-HIV activity - 1,2-diarylpyrrolidine-2-carbonitriles showed high activity
in the series of 2-arylpyrrolidines. In addition both 3,5-dimethylphenyl-, 4-methyl-
phenyl- groups in 1-st and 2-benzyloxyphenyl-, 4-benzyloxyphenyl-, 4-isoprop-
oxyphenyl groups in 2-nd positions of pyrrolidine ring promote the activity
increase.

In the series of compounds containing carboxyimide, aminomethyl and nitrile
groups the following increase in activity C(O)NH2 < CH2NH2 < CN was observed.

In the series of 2-heterylpyrrolidines the best results demonstrated pyrimidinyl
derivatives, in which the presence of a benzyl fragment in 1-st, pyrrolidine
fragment in 5-th and anilino fragment in 6-th positions of pyrimidine ring played

the important role.
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