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IT'PAOUYECKHUE PEG®EPATHI

HcciaenoBanne MeToa0M KBaHpaTHO-BOHl—IOBOﬁ BOJIbTAMIIEPOMETPUHA
AHTHPAAUKAJIBbHBIX CBOIiCTB TeTpaFHI{pO(l)OJIHeBOﬁ KHCJIOTBI

3. O. ManyksH
JI. A. ApyTioHsiH
JI. A. TaBagsu

EDPPH.+ THFA—H ——> DPPH—H + THFA'

E DPPH + THFA. —> MOIEKYIAPHEIE IPOIYKTE

Xum. oc. Apmenuu, 2019, m. 72, Nel-2, ¢. 10

Bausinue MapuvaJjabHOIo 1aBJECHUA KUCJI0POaa Ha ra30(1)a3110e OKHCJICHHUC

II. C. I'ykacsn

HUKJIOTeKCAaHa B 00J1aCTH XOJIOAHBIX IJIaMeH
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HUccnenoBanue 06pa3onamm OPTOCWIHKATA CTPOHIIMA HA OCHOBE
THAPOCHIUKATCJISA, BBIICJTCHHOT0 U3 CCEPIICHTUHOB

MCJII/IKHH

MHTeHcMBHOCTL

_______________________________________________
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Creki1000pa3oBaHue U U3MEHEHHE HEKOTOPBIX CBOMCTB CTEKOJ CHCTEMBbI
LiPO;s-B,0O5-NAF ot cocraBa

A. A. 3aHruHsH O- HccneoBaHHEIE CTEKAA

L KPHCTALTH3IOBAaHHREE CTEKIA

mj AN € - THKBHPYIOMHE CTEeKIa

Xum. oc. Apmenuu, 2019, m. 72, Nel-2, c. 43

Synthesis and antibacterial properties of new sulfonamides based on substituted
arylalkyl-, 1,4-benzodioxan-2-alkyl-, isochroman-1-methylamines and 6,7-
dimethoxy-1-methyl-1,2,3,4-tetrahydroisoquinoline
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Synthesis of a new enantiomerically enriched a-amino acid using the Glaser reaction
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The synthesis and study of biological activity of new ammonium salts
containing 4-(prop-2-yn-1-yloxy)but-2-enyl group
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CuHTEe3, NPOTUBOONYX0JIeBAst H AHTHOAKTEPHAJIbHAS] AKTUBHOCTH HOBBIX
NPOU3BOAHBIX IUTHAPOHADTAINHA U AMTHAPoGeH3o[h]xuHa30MHA
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CuHTe3 1 Hcc/ieJoOBAHNE AHTHXOJINHICTEPA3HbIX CBOICTB
ouc-(4-apummuaen-2-apui-1H-umuaazon-5(4H)-onos)
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Cunre3 3-aneruia-4-ruipokcu-4-MeTua-6-okco-
2,N-muapuinuKIoreKcaHKapooKcaMuI0B
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CuHTE3 U HEKOTOPBbIE NpeBpalleHus 3-TuonponuHni-1,2 4-rpua3oion
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CuHTEe3 ¥ MPOTHBOCYA0POKHASI AKTHBHOCTH a30MeTHHOB-1,3-1na3a- u 1,3,5-
TPpHA32aJaAMAHTAHOB, COAEPKALIUX 3aMellleHHbI XNHOJIMHOBBIH ()parMeHT
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CHHTe3 M1 aHTUTHIIOKCHYECKHE CBOHCTBA HOBBIX MPOU3BOAHBIX
KHCJTOPOACOACPI]KAIIMUX I'eTCPUTATKNITIAMHAHOB
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OopasoBanue 6pomuaa (E)-1-(2,3-auopomainani)-1-(2,3-AMruapoKCcHIponuI)
NUIEPUAMHAS IPH GPOMHPOBAHNN AMMOHHMEBOM COJIH,
coep:Kameil mponapruJaIbHyIo u 1,3-1HOKCOIAHOBYIO IPYIIAPOBKH
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CHHTEe3 HOBBIX JIMNENTH/IOB € UCIO0JIb30BAHHEM
4,5,6,7-TeTparuapoden3oTnodeHconaepKaux aHAIOroB (S)-o-aJaHHHA
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HexoToprbie noaxoas! k cunresy 1,2,4-Tpu3aMenieHHbIX
5-UMHI230JI0HOB ¢ IPUMeHEHHEM CUJIWIHPYIOIIMX aTeHTOB M H3y4YeHue
HX aHTHXOJIMHICTEPa3HbIX CBOHCTB
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Synthesis of polyacrylamide hydrogels with prescribed properties
by the method of frontal polymerization

A. O. Tonoyan

A. Z. Varderesyan
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S. P. Davtyan
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IosyyeHne KOMIO3UIMOHHBIX COPOEHTOB MOJUMepHU3aLUei
CHHTE3HPOBAHHBIX MOHOMEPHBIX H 0JIMTOMEPHBIX 0HC-aKPHIAMH/I0B
HA HEOPTraHNYeCKO MOMI0KKe
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HAINIMOHAJIBHASI AKAJJEMUSA HAYK PECITYBJIUKU APMEHUSA
NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF ARMENIA

Nwywuypuith phipwlwi hwinbu
XUMUUECKUM KypHaA ApMeHUn 72, Ne1-2,2019  Chemical Journal of Armenia

OBIIAA N PUSNYECKAA XUMUSA

V]IK 544.431.7: 54.328

HWCCJIEJJOBAHUE METO/IOM KBAJIPATHO-BOJTHOBOIA
BOJBTAMITEPOMETPAM AHTHPAINKAJIBHBIX CBOIICTB
TETPATHAPO®OJIMEBOM KUCJIOTHI

3. 0. MAHYKJIH, JI. A. APYTIOHSH u JI. A. TABAJSH

HuctutyT xumngeckoii ¢pusuku uM. A.b. Hanbanasna HAH Pecybnuku Apmenns
Apwmennst, 0014, Epesan, yi. [Tapyiipa Cesaka, 5/2
E-mail: tavadyan@ichph.sci.am

Hoctymumo 17 VII 2018

OnekTpoaHanMTUYeckum MeToaoM KBagpaTHo-BonHosow (KB) BonbTamnepomMeTpuu onpefe-
NeHbl NoTeHumarnbl aHOAHOIO OKUCIEHUS KOPEPMEHTHOro NPON3BOAHOTO (OONMEBON KUCMOTbI — TET-
parnapodonmeBon KUCMOTbI, U CONOCTaBMEHbl C aHTUPaAUKaNbHBIMU KONMMYECTBEHHBIMU NapameT-
pamu. AHTUpagukanbHas eMKOCTb UCCrneayeMoro aHTMoKCMaaHTa Takke naMmepsanacb nocpecTsomM
crabunbHoro pagukana 2,2'-gudennn-1-nukpunrugpasvna (QEr).

BbisiBNeHbl Tpu NuKa aHOOHOro okucnexus — +404, +820, +1008 mB TeTparugpodonnesomn
KUCnoThl B BonbTamneporpammax KB B nHtepsane noteHumanos -1200 + +1600 MB oTHOCMTENbHO
Ag/Ag" B cpeae aueToOHUTPUNIA. YMEHbLUEHUE BO BPEMEHW MUKOB aHOAHOTO OKMCTeHUst +404 n
+820 mB B peakumu ¢ OPII cBnaeTensCcTBYET O HanM4Mn B Morekyrne TeTparnapodonueBomn Kuc-
NOTbI ABYX PEAKLUMOHHBIX LIEHTPOB, OTBETCTBEHHbIX 3@ aHTUPaAMKanbHY0 akTUBHOCTb.

Puc. 4, Tabn. 1, 61M6n. ccbinok 19.

BrisiBiIeHHEe XUMHYECKAX MEXaHU3MOB M KOJIMYECTBEHHBIX XapaKTepHC-
TUK aHTUOKCHUJAHTHBIX CBOWCTB (JOJINEBOM KHUCJIOTHI M €€ KO()EPMEHTHBIX
CTPYKTYPHBIX MPOU3BOAHBIX — (hOJIATOB, SABISCTCA aKTyallbHOU 3amadyeii. Do-
mueBas kucnora (FA, N-[4-(2-amuno-1,4-muruapo-4-okco-6-nrepunHm-
METHJIaMUHO)0eH3011 |-L-TmoTaMuHOBast KUCIIOTa) — 3TO BOJIOPACTBOPUMBIiA
ButamuH rpynnsl B (Butamun B9), a rterparmapodonmeBas Kuciora —
(THFA, 5,6,7,8-teTparuaponrepoui-L-riaroTaMuHOBas KUCIIOTa) — COOTBET-
CTBEHHO BOCCTaHOBJICHHAas opMma (hONIMEBOM KUCIIOTHI, T.€. onat (puc.1).
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@onaTel B OpraHu3Me MPOSBIIIOT Pa3IUIHbIE OMOMEIUIMHCKHE CBOM-
ctBa [1-8]. Cpenn MexaHU3MOB OMOAKTUBHOCTEH BaKHBIMU SIBIISIOTCS] QHTHU-
OKCHJIaHTHBIC, AHTUPAAUKAIbHBIE cBOicTBa (hosaTos [9-13].

H
@_ %N\ - IL\ M V4 0
C C C 0 C 0
Lo, [
_ — N—C——(CH,),—
NSNS\ | |
C N
| H H H H OH
.
- U AN _
N N ~
NOTEPUIUHOBOEC KOJIBLO Hapa'aMI/IH06eH3OI\/’IHa$[ KHUCJI0Ta TJIFOTAMUHOBAs KHUCJIO0TA

TerparunpodonueBas KucioTa

Puc. 1. CtpykTypHas dpopmyna TeTparngpodonneBoi KACNOThl 1 ee aHTUpaauKanbHbIe peak-
LIMOHHBIE LIEHTPbI (OTMEYEHbI KPYXXo4YKami).

AHTHOKCH/IaHTHasz aKTUBHOCTH ()OJIATOB OOYCIIOBJIEHA Pa3HBIMU XUMHU-
YEeCKUMHU MEXaHU3MaMU — HauMHas C aHTUPAJUKAIBLHOW aKTUBHOCTH 110 Jie-
3aKTUBAIMM (EPMEHTOB, I'E€HEPUPYIOLINX CBOOOAHBIE paaukaibl. DojaThl
BCTYMAIOT B PEAKIUIO CO CTAOMIBHBIM pamukaioM 2,2'-nudeHni-1-nmukpui-
ruapaszuiaoM (JPIITT), ¢ KaTHOHHBIM PAJUKAIOM 2,2-a3uHO-0uC-3-3THII0EH-
30THa30JMH-6-CynponoBoii kucnotel (ABTC™), a Takxke ¢ ApyrHMH pajuka-
namu [9]. Hamo oTMeTHTh, 4TO HE MCCIIEI0BaHbl Peakiuy (OIaTOB C MEPOK-
CWIBHBIMH paJiiKaJlaMi, KOTOPbIE B YCJIOBUSAX UX M30BITOYHON reHepaunuu
BBI3BIBAIOT MHOTOYHCIICHHBIE MATOJIOTMUECKHE COCTOSHUS, TaK Ha3bIBA€MbIi
«OKUCIHUTEIbHBINA CTPECCH.

TerparunpocdonueBast kuciaora — 3pPeKTUBHbIA xenatop. OHa xenaTH-
pPyeT MOHBI MEPEXOAHBIX METAIOB (HAIpHUMeED, Fe?") u BciencTBHe 3TOTO
uHruOupyer peakuuo PeHToHa ¢ 00pa30BaHUEM CBOOOIHBIX PATUKATIOB U
COOTBETCTBCHHO “OKHCIUTEIbHBIN cTpecc” B opranusme [14]. Tlo uccreno-
BaHUSAM aBTOpoOB [12,14], anTHpanuKaibHas U aHTUIEPOKCUHUTPUTHAS CIIO-
coOHocTH (onaToB 00yCIOBIEHBI MPUCYTCTBUEM THIpoKkcHiabHOW OH rpyn-
bl B ITEPHIMHOBOM KOJIbIe MOsieKysl (puc. 1) [9,11,12].

B cBsi3u ¢ MHOrO(yHKIIMOHAIBHOCTBIO IEHCTBUS (DOJIATOB M HAIUIHEM
pa3IMYHbIX MEXaHW3MOB IIPOSIBICHHUS UX AHTHMOKCHJAHTHBIX CBOMCTB aK-
TyaJdbHOH 3a7aueil sBIIETCS CUCTEMATUYECKOE MCCIEJOBAHUE AHTUOKCH-
TAHTHBIX CBOUCTB (hosaToB. MimeeTcs orpannueHHas uHpopmanus o0 aHTH-
paJMKaJIbHBIX PEAKLIMOHHBIX LEHTPaX U KOJUYECTBEHHBIX XapaKTEPUCTUKAX
AHTHOKCHJAHTHBIX CBOWCTB (onatoB. Kpome OH rpynmsl, B kauecTBe aHTH-
paluKalIbHBIX U AHTHOKCHJAHTHBIX PEAKIMOHHBIX IIEHTPOB MOTYT BBICTY-
naTh TaKKe aMHUHHAS TpyIma nTepuanHoBoro kombia, NH rpymma mapa-
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aMUHOOEeH301HO# KucnoThl (puc. 1). IloaToMy akTyasbHOM 3a7aueil sBiIsIeT-
Csl KOJIMYECTBEHHOE HCCIIEIOBaHUE aHTHPAIUKAIbHON U aHTHOKCUJAHTHON
CBOWCTB (poyiaTOB, BBISBICHHE PEAKIMOHHBIX IIEHTPOB HA MOJIEKYJISIPHOM
YpOBHE, UCCIIEOBAHUE CBS3U MEXIYy AHTHOKCHIAHTHOM CIIOCOOHOCTBIO H
MOJIEKYJIIPHON CTPYKTYPOH.

B Hacrosieit pabote mocrasiieHa 1eib B iN Vitr0 yCIOBUSIX BBISIBUTH aH-
TUPaJUKAJIBHYI0 CIIOCOOHOCTh, a TaKXK€ COOTBETCTBYIOLIME PEaKIMOHHBIC
LEHTPbl TeTparuApopoInueBoil KUCI0Thl. OTHOBPEMEHHO IUIAHUPOBAJIOCH
MIPOBECTH TOUCK KOPPENSUI MEXIy CTpPOCHHEM HcciexyeMoro ¢onara u
KOJIMYECTBEHHBIMU XapAaKTEPUCTHUKAMHU €r0 aHTHPAJAUKAIbHBIMH U OKUCIIH-
TEJIbHO-BOCCTAaHOBUTEILHBIMU CBOMCTBAaMU. [loyueHHbIE pe3ybTaThl Mpel-
CTaBJIAIOT COOOM TOJIE3HYIO MH(MOPMAITHIO JIJIST COBEPIICHCTBOBAHUS (hapma-
Kojoruueckux ¢opMm (onatoB, a Takke IS MOBBIMIEHUS 3(P(HEKTUBHOCTH
mpoliecca Jie4ueOHOM Tepanuu ¢ MOMOIIbLI0 (PoIaToB.

3KCHepl/IMeHTa.TIBHaﬂ 4acTb

Marepuansl 1 MeToabl. PeakTuBbl: TeTparuapodonueBas KUCIOTa —
5,6,7,8-terparuaponrtepom-L-rmoramunoBas kucinora (THFA); 2,2'-nude-
HwI-1-mukpunruapasun (APIIT); nepxiopar terpadyrunammonust (TBAP);
Hutpar cepebpa (AgNOs). PactBoputenu — aneronutpua (ACN), metanon
(CH30H) mpuobperensl B xuMudeckoi kommanuu Sigma-Aldrich (CIIIA).
PacTBopuTeny 10MONHUTEIBHO OYUIAINCH COTJIACHO METOJIMKE, OMMCAHHOM
B [15]. Bria ucnonp3oBana 1eMOHU3UPOBAHHAS BOJA C DIIEKTPHUUECKUM COTI-
porusnennem 16 Moy -cyu npu 25°C.

DJIeKTPOXMMHYeCKHe H3MepeHusi. V3mepeHus KBaJIpaTHO-BOJIHOBOM
(KB, SWV) BonbpTamnepoMeTpru MpOBOJMINCH MTOCPEACTBOM OHOAHATUTH-
yeckoii cucremsl "Bioanalytical Systems” (BAS, CIIIA). CooTBeTcTByIOIINE
KB BospTamneporpamMmsl CHUMAJIUCh C MCIIOJIB30BAHUEM TPEXIEKTPOIHOU
CXEMBI, TJIe B KaueCTBE paboyero »JeKTpo/a UCIONb30BANICs CTeKiIorpadu-
TOBBIN dnektpoa cedeHuem 0.09 M. DNeKTpo OUMINAJICSA MYyJApOH U3
AlLO, ¢ pasmepom wactuir 0.5 MKy TIepess KaKIbIM H3MEPEHHEM B TEUCHHE

3 mun. B xavecTBe 3JCKTpOJa CPABHEHUS HCIIOJB30BAJICS HACHIIICHHBIN
xnopcepebpsanbiii AG/AQCI/KCI snextpon, a B kayecTBe BCIIOMOraTeNbHO-
ro — IUTATHHOBBIH 3nekTpos. B m3mepennsax KB uccnenxyemoro ¢omnara B ka-
yecTBE (DOHOBOTO DJIEKTPOIUTA CIYXHI MEPXJIOpaT TeTpadyTUIaMMOHUS
konmerrpaun 0.1 M B ACN . KoHIleHTpHpOBaHHBIH PacTBOpP TETPAruapo-
dormmenoit kucmorst (4x10™ M) roTOBIICS B ICHOHU3HPOBAHHOI BOJIC.

B skcniepumeHTax HccieayeMblii pacTBOp Mepel M3MEpeHHSIMU Hachl-
mancs MoJieKyJIspHbIM a30ToM (99.99%) B Teuenne 10 mun. Pabota snexr-
POXUMHYECKON aHATUTHYECKOW CUCTEMBI MTPOBEPSIIACH C TOMOIBIO ATATIOH-
Heix pactBopoB NasgFe(CN)g. Ilpu kanubpoBke k03)UIHMEHT THMHEHHOMN
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koppessiiu coctaBmi 0.996. O0beMm 3eKTpoxuMHudeckoi stueiiku — 10 wz,
temneparypa — 37 + 0.1°C, ckopocts passeptku Hanpsokenus — 20 mB/c,
gactoTa — 25 [y, KBaJ[paTHO-BOJIHOBas aMIiuTyaa — 25 uB. KB BombpTamme-
pOrpaMMbl CHUMAJTUCh B uana3one norennuanos — 1200 + +1600 uB.

Peakuus terparuapodonueBoii kucnotsl ¢ JPII ucciaenoBanack Mero-
noMm KB, rne B kauecTBe aHanuTuyeckoro pearenra ciyxui JPIIT. B uc-
cnexyemoit obnactu kouuentparnuil I nabnroganack TuHEWHAs 3aBUCH-
MOCTb M€Ky COOTBETCTBYIOIIIMM aHOIHBIM TOKOM okuciienus J®PII" u ero
KoHIIeHTparuel (ko3¢ dunuent koppensaun 0.9921).

AHTHpaguKanbpHas €MKOCTh aHTHOKCHAAHTa ¢ Hcmoyib3oBanueM DI
BBIUUCIISUIACH TI0 OpMyIIe:

B [DPPH]0 —[DPPH]

DPPH — [AO]O
rae [DPPH]o, [AO]o — ucxoausie xonuenrpamuu DI u ucciemyemoro

, ipu u36bITKe JIDIIT, 1)

aAHTHOKCHIaHTa, cooTBeTcTBeHHO; [DPPH], — KOHIIEHTpamus OCTaTOYHOTO
J®IIT" nociie mOAHOro pacXoJOBaHUS aHTHOKCHIAHTA B PE3YyJlbTAaTE PEak-
017078

Pacuetsl fpppy C/IENIaHBI HA OCHOBAaHUU KWHETUYECKHX KPHBBIX PEAKIUH
JA®III" ¢ aHTHOKCUAAHTOM.

Pe3yabTaThl 1 MX 00Cy KAeHUE

BoabsramnepoMeTprueckUM METOJIOM BBISIBIIEHBI aHTUPAIUKAJIbHAS €M-
KOCTb U OKHCIIUTEJIBHO-BOCCTAHOBUTEIIBHBIE XAPAKTEPUCTUKHU TETPATUAPO-
¢donmeBoit kucnotel. Mcnomb3oBaics kBajapaTtHo-BoiaHOBOH (KB) merton
BOJIbTAMIIEPOMETPUU. DJIEKTPOAHATUTUYECKUE HCCIEIOBAHUS MO3BOJISIOT
CJIEIUTH 32 PACXOJOM AHTUOKCHAAHTA B pesynabrate peakuuu ¢ JADIIT s
HCCIIEyEeMbIX PEAKIIMOHHBIX LIEHTPOB B OT/AEIBHOCTH.

Ha puc. 2 npeacraBieHsl BOJIbTAMIIEPOTPAMMBbI, MOJTYYEHHbIE C IIO-
MOILBIO BOJIBTAMIIEPOMETPUUYECKUX U3MEPEHUIA.

0 1 1 1 1 1 1 1 1

Puc. 2. BonbTamneporpammbl KB TeT-
parvgpocdonueBon  kncnotbl (1) wm
OPNC (2) npu 37°C, [O®MM, =
11.25%10° M, koHLEHTpaLus TeTparua-
podonmeBoit kucnoTbl — 7.5x10° M,

1. TOK, pA
1

| (POHOBBIN  ANEKTPONUT — nepxnopat
TeTpabyTunammoHus B pacTBope aLe-
-15
+1.6 +1l_4 2 +10 H08 06 404 +t}!2 IIJ' -0.2 TORUTPUNA.

Morenunan, B
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Kak BumHO U3 puc. 2, g TeTparuapooaneBoil KUCIOTH B Cpee are-
TOHUTPWJIA OTYETIUBO HAOIIONAIOTCS TPH NMUKA OKUCIICHHUS: IEPBBIA — pH E
= +404, Bropoii — ipu E = +820 u tpetmii — npu £ = +1008 B oTHOCHTEIH-
Ho Ag/Ag’. CoriacHO MOTy4EHHBIM JAHHBIM, B MOJIEKYJE HCCIIELyEMOro
¢donara MPUCYTCTBYIOT TPH AHTUPATUKAIBHBIX PEAKIIMOHHBIX IIEHTpa. JTO
oOycnosienHo cinadbiMu O-H mwin N-H xuMuyeckumu cBS3sSMu B MOJIEKyIie
¢domnara. [Ipeamonaraercs, 9ro HanOosee ci1aboil U, cleaoBaTeIbHO, HAN0O-
nee peakmoHHOcIocoOHo sBisieTcss O-H cBsa3b. K Takomy BBIBOIY TpHIII-
7u ¥ aBTophI padot [16,17].

Kunernyeckue nccienoBaHus TETParuapoQoINeBOil KUCIOTHI CO CTa-
OomwreHbIM pagukanioM I mo3BoimiM ONpeneanuTh aHTHPAIUKAIBHYIO
cnocobHocTh (honara nmo otHoweHuo K DI, xumuueckas CTpyKTypa Ko-
TOpOTO NpeACTaBJICHa Ha puUC. 3.

NO,

N—N NO,

Puc. 3. Xumunueckas ctpykTtypa 2,2'-gndeHnn-1-nuk-
NO, punruapasuna (A,

B peakmuu ¢ JI®IIT npeacraBngeTcss BO3MOXKHBIM MPOCIEIUTH 3a U3Me-
HeHusiMU Bcex Tpex KB curnaiioB, 3aperucTpupoBaHHbBIX AJIs TETParuapo-
¢donmesoit kucnotel pu +404, +820 u +1008 mB. U3 KHHETUYECKUX KPUBBIX
peaknuu ¢ JIDIIT (puc. 4) cnenyeT, 9TO B MPOIECCE PEAKIIUN YMEHBIIAIOTCS
+404 n +820 mB curHansl TeTparuapoQoIUeBO KUCIOTHI, a CUTHAJI OKHUCIIE-
Hust ipu +1008 mB ocTtaeTcss HEM3MEHHBIM OJ1aroJaps BBICOKOMY 3HAUYEHHUIO
MOTEHLMaNa OKUcaeHHus. To ecTh MOXKHO YTBEPXkAaTh, YTO B PEAKIIUIO BCTY-
MAKOT JIBa PEAKLMOHHBIX LIEHTpa. Mexay TeM, JIIsl MMKOB OKHCIEHUS C HU3-
KMMHU 3HAYEHUSIMHU MOTEHIMAJIOB OBICTpPEE YMEHBIIAETCS CUTHAJI CO 3Hade-
HueM +820 uB.

AHTUpaIUKaIbHbIE EMKOCTH MO OTHOLIEHHUIO K CTAOWJIBHOMY PaJuKaly
JADIIT (foppn) Tt TeTparuapodoIneBol KHCIOTH M B KAYECTBE CPaBHEHUS
CTaHJIAPTHOTO AHTHOKCHUIAHTA TPOJIOKCA (BOJOPACTBOPUMBIM aHAIOI O-TO-
Ko(deposia) BBIUUCISUIUCH COINIaCHO ypaBHEHMIO (1), cooTBeTCTBYyIOIME 3HA-
YeHHsI IPUBEICHEI B TAOTHIIE.
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OTHoCHTEIbHAS HHTEHCHBHOCTH

0 3 10 15 20 25

Bpems, MuH

Puc. 4. KuHetndeckue kpvBble OTHOCUTENBHOW MHTEHCMBHOCTM KB curHanos TeTparmgpodo-
nneBow KUCNOTbl B pe3ynbTaTe peakumn ¢ OPMT gna Tpex nukoB okucneHus dgonata: +404
(1); +820 (2); +1008 mB (3) npu 37°C. [O®IMo = 11.25%x10° M , KOHLEHTpaLMs TeTparnapo-
chonmeroit kncnoThbl — 7.5x10° M, (hOHOBBIN 3MEKTPONUT — NepxrnopaT TeTpabyTUNaMMOHNS B
pacTBope aueToHuTpuna.

Tabnuya
AHTHPaIUKAJIbHbIE eMKOCTH AHTHOKCHIAHTOB

AHTHOKCHIAHT foppr foppH (H:y;ponox-
TeTparuapodoIreBas Kucio- 101 L7
Ta - :
TPOJIOKC 0.79 1.00

Kak BuIHO U3 TaOMUIBI, aHTHPaIUKaIbHAs EMKOCTh TeTparuapodosnue-
BOM KHCJIOTBI MPEBBIMIAET 3Ty BEIUYUHY I Tposiokca [18,19]. MoxHo ¢
YBEPEHHOCTBIO YTBEpXkJIaTh, YTO TeTparuapodosneBass KUCIOTa, SBISAACH
MHOTO()YHKIIMOHAJIbHBIM OHOAKTHBHBIM BELIECTBOM, O0JIafaeT aHTUPAIU-
KaJbHON CIIOCOOHOCTBIO.

Takum 00pa3oM, METOJOM KBaJIpaTHO-BOJHOBOM BOJIBTAMIICPOMETPHUU
YCTaHOBJICHO, YTO TeTparuapodonuenas Kuciaora — 3((HeKTUBHBINA 3axBat-
YUK CBOOOIHBIX PaJUKaJIOB U B MOJIIPHON allpOTOHHOM cpeie MMEET J1Ba aH-
THPAANKAJIbHBIX PEAKIIMOHHBIX IIEHTpa 110 OTHOMEHUO K JIDIIT'.

Paboma evinonnena npu gunancosou noodepoicke I ocyoapcmeennozo

Komumema no Hayke Munucmepcmea obpasosanus u nayku Pecnyonuxu Ap-
menust (epanm 15T-1D351, 2015).

SESAUNPM-LODNLTE-E-U P NUTUN-UHPYUELESPL NUSUNFE-3NAFLLEND
NFUNFULUUPLOFE-3AFLL LUNTYNFUR-ULPLU3DPL
LALSUUMNGELAUES USSP B LTEUN,

2.\. UUuLAra3uy, L. \. NULOAFE-3AFL3UL U L W UL UE-3UWL

‘ananLuwwlﬁgwlﬁb fnpnudwbpndbinpfugf bywhwlng npnydby by $apufdfddf fn-
Ghpdbinnuypl wdwhguy nkbnpulfgpnnpufd/dlf winguygfln opupipugdul wninkigfiug-
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INVESTIGATION OF ANTIRADICAL PROPERTIES
OF TETRAHYDROFOLIC ACID BY SQUARE-WAVE
VOLTAMMETRY METHOD

Z.H. MANUKYAN, L. H. HARUTYUNYAN and L. A. TAVADYAN

A.B. Nalbandyan Institute of Chemical Physics NAS RA
5/2, P. Sevak Str., Yerevan, 0014, Armenia
E-mail: tavadyan@ichph.sci.am

Square-wave voltammetry (SWV) method was used to determine potentials of
anodic peaks of the oxidation of tetrahydrofolic acid: the coenzyme structural derivative
of the folic acid and to compare the data with antiradical quantitative parameters. The
antiradical activity of the studied compound was also measured by using 2,2'-diphenyl-
1-picrylhydrazyl (DPPH) stable radical.

Three anodic peaks of the oxidation (at +404, +820, +1008 mV) of tetrahydrofolic
acid were detected in SW voltammograms in the potential interval of -1200 + +1600 mV
in relation to Ag/Ag® electrode in the acetonitrile medium, testifying that three
antiradical reaction centers are present in the molecule of the studied compound.
According to the data obtained, during the reaction with DPPH, the signals of
tetrahydrofolic acid at +404 and +820 mV decrease, while the oxidation signal at
+1008 mV remains unchanged due to the high value of the oxidation potential.
Meanwhile, for peaks of oxidation with low values of potentials, the signal with a value
of +820 mV decreases faster. The decrease of the peaks of anodic oxidation at +404 and
+ 820 mV with time indicates the presence of two reaction centers in the molecule of
tetrahydrofolic acid responsible for antiradical activity.

It is illustrated that tetrahydrofolic acid exhibits antiradical ability and represents
an effective scavenger of free radicals.
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IMoctymuo 11 112019

M3yyeHa peakumsi OKUCINEHUS UMKITOrekcaHa B 06r1acT XONOAHbIX NIIaMEH B CTEKMNSIHHOM Un-
NMHOPUYECKOM peakTope, Npu obliem aaeneHuun peareHToB 200 Topp n Temnepatype 550 K. Coot-
HOLLIEHWE KMCIOopOoA/UMKIorekcaH MeHsnock B npegenax ot 1 go 9. MocTosHCTBO AaBneHust B peak-
TOope MopAepXvBanocb C MOMOLLbIO a30oTa. YCTaHOBIEHO, YTO XapakKTepUCTUKMN npoLecca oKucre-
HUSI UMKITOrekcaHa CUMbHO 3aBUCAT OT KOHUEHTpauum kucnopoga. pu 3ToMm 0cobGeHHO 4yBCTBU-
TenbHa K KOHLEHTpaLMN KUCIOPOAA UHTEHCUBHOCTb XONOAHOMNIAMEHHBIX BCMbILWeEK. [pn cooTHoLe-
HUM O2:CgHiz = 1:9 xonogHonnaMeHHble BCMbILLKMA CIMBAKOTCA M MPOLECC OKUCIIEHNS NEPEXOaNT B
obnacTb ABYXCTaAMNHOrO BOCNNaMEHEHUs. YCTAHOBIIEHO TaKkKe, YTO KUCNOPOA UrpaeT peLuatoLLyto
pornb B npoLecce pa3BeTBNEHUs Lienei.

Puc. 2, Tabn. 1, 6ubn. ccbinok 12.

HopmanbHblil U nUKIOreKCaHbl (H- U y-T€KCaHbI) SBISIOTCS BaKHBIMU
MPEJCTaBUTENSIMH aNu()ATHUECKUX JIMHEWHBIX U IUKIMYECKUX COSINHEHUH.
OHM HIUPOKO MCIOJB3YKOTCS KaK COCTaBHAas 4acTb aBTOMOOMIIBHOTO, IU-
3eJIbHOTO M PAKeTHOTO TOIUIMBA, TaK M IIMPOKO MPUMEHSIOTCS B KAa4eCTBE
XUMHYECKOTO CBHIPbs B HeQTeXUMHIECKOH mpomsliiuieHHocTH [1-3]. Cnenyer
TaKXe OTMETHUTb, YTO H- U Y-TE€KCaHbl COAEPIKATCS B PA3JIMYHBIX YIIIEBOJIO-
POIHBIX TOIUIMBAX, ¥, OYEBUHO, UX HU3KOTEMIIEPATypHOE TOPEHUE JTOJKHO
UMETb OIPEJIEIEHHOE BO3/IeHICTBUE Ha TOPEHUE ITUX TOIUIUB, BIUSS HE TOJIb-
KO Ha MTHULIMUPOBAHKE U Pa3BUTHE LIeNIEl, HO U Ha Pa3BETBIICHHUE B IpOLiecce
TOpeHusd, T.€. Ha CKOPOCTh M IOJHOTY CropaHus. Bo3melcTBue XOJIOIHBIX
miamed (XII) muxiorekcaHa Ha TOpeHHE TOIUIMBA MOXKET OBIThH Oosee (-
(EeKTHBHBIM, NTOCKOJIBbKY OHM BO3ZHHMKAIOT NpH ew€ 0ojiee HU3KUX TeMIepa-
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Typax ¥ JaBJICHHUSIX U XapaKTepHU3yIOTCS MajIbIM 3HAYCHUEM Meproa NHIYK-
UMY U MEHBIIMMHU 3HAUYEHUSIMU TMPOJOJIKUTEIBHOCTH XOJIOJHOIIAMEHHOU
BCIBIIIKY [4].

B cBsi3u ¢ BbIIIECKAa3aHHBIM MOHSATEH UHTEPEC K UCCIIEIOBAaHHIO TIPOIIeC-
COB OKHCJICHHSI 3TUX YIJIEBOJOPOAOB C TOYKH 3PEHUSI CO3/aHUS HOBBIX XU-
MHYECKHX U XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOB [2].

HccnenoBanus Mo yCTaHOBIEHUIO (PEHOMEHOJOTHUECKHX XapaKTepHC-
THUK OKHUCJICHUSA ITUKIIOT'CKCaHa BBISIBHJIN HECKOJIBKO BaKHBIX oco0eHHOoCTEH
XIT aroro yrieBogopona [5-8]. YcTaHOBIEHO, YTO TeMIepaTypHas 3aBUCH-
MOCTB IpEAciia MOABICHUA XOJIOAHOI'O IJIaMCHU 110 JAaBJICHHUIO HE OIIHMUCHI-
BAETCs €IMHON SKCTIOHEHIIMATILHON (DYHKITUEH.

KonkypeHmueil 1Byx MeXaHH3MOB — HU3KOTEMIIEPATYPHOTO U BBICOKO-
TeMIIepaTypHOTro, OOBSACHIIOTCS TaKue SIBJICHUS, KaK CTaAUHHOCTh U OUdyp-
Kalus B penenax GppoHTa ropeHus yriieBoaopoaos [9].

XUMHST HU3KOTEMITEPAaTypHOTO OKucieHus y-rekcana [10] u w-rexcana
YTOYHCHA HYTCM BBCACHUS B CYHICCTBYI-OIHI/Iﬁ MEXaHU3M AJIbTCPHATUBHBIX
peakuuii M30MepU3alMK  THAPOMEPOKCHAA ajKWia MaKpOpaauKajoB
0,Q00H, rae Q — 3T0 CKeNEeT COOTBETCTBYIOLIETO YIIIEBOJIOPOJIHOTO PaIH-
kana [11, 12]. TanpHeiimmii pacmaj 3Toro MakpopaanKaia IPUBOAUT K PSLy
peakuuil, XapakTepHbIX AJI 3TOTO TUIA IIPOMEXYTOUHOIO INPOAYKTa C He-
CKOJIbKMMH KaHaJaMH IMOJIy4eHUs! MPOAYKTOB. IMEHHO CKOpOCTBIO pacmania
3TOr0 MaKpopaHKaia ONpeneNsIeTcs] MaKCHMallbHas CKOPOCTh OOIIEero mpo-
mnecca. OTOT MEXaHW3M ObLI MPUHSAT 32 OCHOBY MHOTHX HEJAaBHO MPOBEICH-
HbIX pacyeToB [13]. Takoi moaxod O3HAYaET, YTO POJIb KUCIOPOJiA Ha pa3-
JUYHBIX 3Tanax pa3BUTHA Mpolecca OyIeT pa3HoOM, B YaCTHOCTH, OHA JIOJIK-
Ha OBITH CYyIIECTBEHHOW B mporiecce pasBerBiieHusi. B pabore [14] m3yua-
JIOCh BIIMSIHUE KHUCJIOPOAA Ha PEAKIMIO OKHCIEHHS IMKJIOTeKCaHa B YCIO-
BUSIX aBTOKJIaBa C IEpEeMEIIMBaHUEM. Pe3ynbTaTbl SKCIIEPUMEHTOB M YHC-
JICHHOI'O MOJCJIMPOBAHUA TMIPUBEIIN aBTOPOB K BBIBOAY O TOM, UYTO B HCKOTO-
pOM nuama3oHe YBEIWYCHHUsS COJACP)KaHUS KHCIOPOJa TOBBIMIAIOTCS CKO-
POCTh U CENEKTUBHOCTH IpoIiecca.

B nannoi#t paboTe mocTaBiieHa 3aja4a U3yYUTh OKUCIICHHUE ITHKJIOTeKCa-
Ha IpU pa3IMYHbIX COACPIKAHUAX KHUCIOPOJa U IMOCTOAHHOM IapruajibHOM
JIABJICHUU LIMKIJIOreKcaHa. JTa WMHGOpMalus IMO3BOJMT YCTAaHOBHUTH pOJIb
KHCTIOPOJIa HA PAa3IMYHBIX dTarax pa3BuTHs mporecca okucieHus [[Kmm-
YECKHX YTIIEBOIAOPO/IOB.

JKCHepUMEHTAIbHAA YaCTh

DKCIIEPUMEHTHI IPOBOMINCH HA CTATUYECKON BaKyyMHOH yCTaHOBKE B
MUPEKCOBOM ImtuHAprdeckoM peaktope (d = 5 cm, | = 14 cm) co cmechio y-
CeHiz, Oz, Ny mpu obmiem nasnenun pearentoB 200 Topp u Temmepartype
550 K. CooTHOMIEHHE KUCIIOPOIa K MUKIOTEKCaHy MEHSUIOCH B TIpeJiesiaX OT
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I 10 9. IlocTOSIHCTBO JaBJi€HHS B PEAKTOPE MOJJICPKHUBAIOCH C IMOMOIIBIO
azota. Bo Bcex skcnepuMeHTax napuuaibHOE 1aBJICHHE HUKIOTeKcaHa ObUIo
noctossHHBIM — 20 Topp. Takue mapameTpsl peakiuy ObLTH TI000paHbI MC-
X0l M3 JaHHBIX MHOXECTBAa HKCIEPUMEHTOB C TaKUM pPACYETOM, UYTOOBI
o0ecnevnTh THTEHCHUBHBIE XOJI0IHOTIIAMEHHBIE BCIIBILIKH.

Cxema DJKCHEpUMEHTAIIBHON YCTAaHOBKM TOIPOOHO ommcaHa B [4].
CmMech yrieBosopojia ¢ KUCIOPOJOM M a30TOM 3apaHee HaOupasgach B CTEK-
JSTHHBIA 00BEM U BO BpEMs ONBITOB O] HYKHBIM JaBJIeHHEM ObICTpO (01-
HUM HMITyJIbCOM) IOJlaBajach B 3apaHee BaKyyMHUPOBAHHBIM M HarpeThli
peaktop. Peakrop oborpeBaincst syekTporneubto. TOYHOCTH MOAJEpKAHUSA
Temrneparypsl coctasisia 0.5 K. 3a XoqoM peakuuu cieAnid Kak Mo camo-
pasorpeBy (AT), Tak u o pacxoay yriaeogopoaa. OJTHOBPEMEHHO CIIEUIH
3a m3MeHeHueM nasieHus (AP) B xoxe peakunu. Kunetuueckue 3akoHOMEp-
HOCTH MU3MEHEHHUS JIaBJICHHs ObUIM U3YUYEHBI C TOMOIILI0 TOHKOTO MeMOpaH-
Horo MaHoMeTpa. CornacHo JaHHBIM [4], KHHETUYECKHE KPUBBIE U3MEHEHUS
JIaBJIEHUS U caMopa3orpeBa CUMOATHBI M3MEHEHUIO CKOpOCTH peakuuu. Ca-
MOpa30rpeBbl, BO3HHUKAIONIME B pe3ynbTare XII Bemblmek, perucrpupona-
JMCh ¢ MOMOIIBI0 AuddepeHnnanbHONl TepMOIaphl, criau KOTOpOi 3apaHee
[IaCCUBUPOBAINCH [4]. BRIXOIHBIE HAIPSKEHUS C TEPMOIIAp MOJABAIUCH HA
KJIEMMBI TMIOTEHIIMOMETPA, Belach aBTOMATHYECKasl 3aIIMCh U3MEHEHHS TeM-
neparypsl (AT) B peakTope. YIiIeBoI0pOAbl AaHATU3UPOBAINCH XpPOMATOIpa-
¢uueckn Ha KOJIOHKE, 3allOJIHEHHOM XPOMAaTOHOM C HAaHECEHHOW XHJIKOH
¢dazoit OV-17. JInuHa KONOHKH 2 M, TUAMETP 2 MM, Ta3-HOCHUTENb — a30T,
CKOpOCTh Taza-Hocutenst 25 ma/mun, Temneparypa 433 K, nerekrop — ruia-
MEHHO-MOHM3ALMOHHBIN. VCoap30BaH HOPMAJbHBIM IMKJIOT€KCaH MapKu
“Sigma Aldrich” gucroroit 99+%, kucnopoa — 99%, azor — 99%.

PesyabTaTsl 1 HX 00CyKICHHE

C 1enpio NOJTy4eHUs] BOCIPOU3BOJUMBIX PE3YJIbTaTOB PEAKTOP MPOMBI-
Bancs 10% pacTBOpOM ILIaBUKOBOM KHCJIOTBI C MOCIEAYIOIIEH CYLIKOH, B
pEaKTOpe MHOTOKPAaTHO IPOBOAMIICS IPOLECC OKHCIEHUS NAHHOIO YIJIEBO-
JI0pO/ia B BBICOKOTEMIIEPATYPHON 00JIACTH.

B cBonHO# Tabnuiie npeacTaBiIeHbl OCHOBHBIE XapaKTEPUCTHKU — BPEMs
3agepkku (1), K3MEHEHHEe MaKCUMaIbHOTo aaBieHus (AP), uameHenne Mak-
cuManbHBIX pasorpeBoB (AT; m AT,), Huskoremmeparyproro XII ropeHus
[UKJIOTeKCaHa /ISl PAa3JIMYHBIX COCTAaBOB pearupyromend cMecH. DKCIepH-
MEHTbI IPOBOJWINCH IPU MOCTOSIHHOW HayallbHOM TeMIIepaType peakTopa,
paBHoit 550 K, u obmem nmaBinenun peareHToB 200 Topp (UIIH B OJTHOM
ciryyae obmiee jaBieHne peareHTos coctasisuio 220 Topp, nmocnemHsist CTpo-
Ka TaOJIUIBI).
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Tabnuya

Xapakrepuctuku XII ropeHusi HUKJIOTeKCaHA ISl Pa3JIMYHbIX
COCTaBOB pearupylouieii cmecu

Coctas cmecH, Topp t,c TAo 1P7p AT, K ATy K
PC6H12 POz PN2 — — — —
20 20 160 40 5 12 15
20 30 150 36 5 13 18
20 40 140 30 7 16 21
20 60 120 26 9 20 23
20 100 80 22 15 32 25
20 140 40 18 19 50 27

20 180 - 16 23 62 2 craf,.

20 200 - 14 - — BOCIIJI.

DOKCTIEpUMEHTAIFHO TOJMyYeHHbIE KHHETHYECKHE KPHUBBIE 3aBUCUMOCTHU
camopazorpeBoB (AT) oT BpemMeHH (T) B peakiiuu OKUCIEHUS ITUKIOTeKCaHa
11t Tpéx cocTaBoB peareHToB (kp. 1 — Pc .= 20, Po,= 20, Py,= 160 Topp;
Kp. 2— PC6H12: 20, P02:1OO, PNZZ 80 TOpp, Kp. 3- PCeH12: 20, Pozz 180, PN2:
0 Topp) npuBenexs! Ha puc. 1.

BunHo, uro mpoueccel BO Bcex Ciiydasx Xapaktepusyrorcs apyms XII
BCIIBIIIKAMHU ¢ IeprogamMu MHAyKuuu 38, 22 u 16 ¢, coorsercTBeHHO. [Ipn
9TOM MEHSIOTCSA TaK)K€ MHTEHCUBHOCTb M BPEMs 3aJCPKKU MEXK]y BCIHbILI-
KaMU. B ycnoBusix kKpuBoil 3 BpeMs 3aJIep:KKH MEX1y BCHBIIIKAMU HE Ipe-
BbImaer 1 ¢, B TO BpeMs Kak B yclnoBHsAX KpuBoil 1 oHo mpesbimaer 20 c.
Bunno Taxxke, 4To B YCIOBHAX KpUBOHM 3 mpouecc OKUCIIEHUs U3 00JacTH
XIT mepexoaut B 001aCTh JBYXCTAAMWHOTO BOCIUIaMeHEeHUsI. OTMETUM TaK-
e, YTO IPU ATOM CHIBHO MEHSETCs pacxo IMKIOrekcana. B ycrmoBusax
KpUBO#i 3 pacxoj nukiorekcana gocruraer 98%.

80 4
AT, K
70 1
60 4
bote gy |
40
30 4

20 A

10 4

0
jt 20 40 60 T,C 80
-10

Puc. 1. 3aBncumocTtb camopasorpeBoB (AT) OT BpeMeHM (t) NpU OKUCIIEHUW LIMKIOrekcaHa
Pcghy,= 20 Topp. T, = 558 K:1- Po,= 20, 2 — Po,= 100, 3 - Po,= 180 Topp.
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B ycnoBusX TMOBBIIEHHS MNapUUAIBFHOTO JAaBIEHUS KHCIOpOaa 0
200 Topp, a obmero naBnenus peareHToB 110 220 Topp mporiecc OKUCICHUS
n3 obnactu XII BocrulaMeHeHUs Iepexoan1 B 00JacTh TEIUIOBOIO BOCILIA-
MeHeHHUS (TTOoCIIeHsS cTpoKa Tabuiel). OOpa3yromascs BCISICTBUE B3PhIBA
yJlapHasi BOJIHA U3 peaKkTopa uepe3 y3Kyro TpyOKy MpOJBUTaeTCs U, HECMOT-
psl Ha HU3KOE JIaBJIEHHUE, BbI3bIBAET B3PbIB HA IOBEPXHOCTH PTYTH B PTYTHOM
MaHOMETpe.

Ha puc. 2 xpusivu 1 u 2 mpezcraBieHbl 3HaUeHUs 0OpPaTHOTO BpeMe-
HU 3a7epxXKu 1/1 (kp. 1) 1 MakcuMaapHOTrO pasorpesa (Kp. 2) Ipu pasiIud-
HBIX IAPIUATbHBIX JABIEHUSIX KUCIOPOJAA U IOCTOSHHON KOHIEHTPAI[UK
IMKJIOTE€KCaHa.

80 - r7

70 1 > b6
g | ALK

50 A

40

—
T 1.102%¢!
~

30 A
20 A

10 Tl

0 T T T 0
0 50 100 150 200

Puc. 2. 3aBucumocTtb camopasorpesoB (AT) (kp. 1) n 3Ha4eHnss 06paTHOro BpeMEHN 3a4epXKKn
Ur (kp. 2) OT mapumanbHOro AaBneHNs KUCTIOPOAa NPy OKMCTIEHUU LuknorekcaHa Pogy = 20

Topp n T, =550 K.

JlaHHbIE pUC. 2 U CBOJHOM TAaOJHUIBI CBHACTEILCTBYIOT 00 OTHOCHTE b=
HO OOJIbIIICH YyBCTBUTEIBHOCTH TPOIIECCA OKUCIICHUS K KOHIICHTPAIIUH KHC-
J0posa B 00JaCTH MaKCUMAJIbHOW CKOPOCTH peakiuu (Kp. 2), HeXXenu B 00-
jacty MeaseHHOM peaknmu (kp. 1). s Gonblneil HATSITHOCTH HA puC. 2
KpuBble 1 M 2 TIpeICTaBICHbI B YCPEIHEHHOM BHIE. BUAHO, 4TO B MEepBOM
cllydae 3aBHCHMOCTBH OT KOHIICHTPAIMU KHCIOPOJa JTMHEHHAs], a BO BTOPOM
— 9KCIIOHEHIHAJIbHAS.

HaGmronaemasi 3aBUCHMMOCTh PEAKIIMOHHOM CIIOCOOHOCTH cMecel OT
KOHIICHTPAI[MH KHCIIOPO/a, 10 BCEH BEPOSITHOCTH, CBSI3aHA CO CKOPOCTAMHU
3apOXKJICHHS M PA3BETBIICHUS PEaKIIMOHHBIX 1erneil. OTMETHM, YTOo 3apoiKie-
HUE TENeH MPU HU3KOTEMIIEPATYPHOM OKHCICHUH YTJIEBOAOPOIOB MPOUCXO-
JIT TETEPOTeHHO. B 3TOM cilyyae OCHOBHAsI POJIb MPUHAISKHUT MpoIieccam
aJicOpOLIMU W B3aMMOJICHCTBHS YIJICBOJOPOJOB M KHCIOPOJa C TMOBEPX-
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HOCTBIO peakTopa. VIMEHHO TO3TOMY 3HaueHHS OOpPaTHOTO BpPeMEHW 3a-
nepxku 1/t (kp. 1) mpuMepHO JIMHENHO 3aBUCAT OT KOHIEHTPAI[UU KIC-
sopoga. B Hacrosmiee BpeMsi peakiyisi pa3BeTBICHUS [ETIel y allKaHOB CBS-
3bIBAETCS C PEaKIUsAMH W30MEpU3aIMU M paciiajia TUAPONEPOKCHIA K
makpopaarkanoB O,QOO0OH [12]. Pa3paboran mpocToii KHHETHYECKUI Mexa-
HH3M, WUTFOCTPUPYIOIIHIA YCIIOBUS, IPH KOTOPBIX HobasieHue BToporo O B
paauKal yBeIHYMBaeT o011ee KOIUIeCTBO pauKaloB.

Teopust HepexoqHOTO COCTOSIHUS UCTIONIB30BAIACH ISl XapaKTePUCTHKA
0e30apbepHBIX MEPEXOAHBIX COCTOSHHUM Uil peakiuid npucoeaunenus: O, +
QOOH. [TonsTHO, YTO 001IAsi CKOPOCTH PEAKIIUH paciaaa TOro Makpopaau-
Kaya siBisieTcsl QyHKIUeH KakK MPHPOJIbI COOTBETCTBYIOIIETO YIIIEBOJOPO/Ia,
TaK M KOJIMYECTBa KUCIOPOA.

(IO LD NUMSPUL SLEU WL UQYESNFE-3NFLL SPULANGLUU LD
AUQUHUQ OLUPUSU UL VLU UUNL ANSELD SPLNF3E-NFT

M. U. 1.0haU3uL

quig b’y nbulgfubbpp fofdwbdwl §udup:

THE EFFECT OF OXYGEN PARTIAL PRESSURE ON THE GAS-PHASE
OXIDATION OF CYCLOHEXANE IN THE FIELD OF COLD FLAMES

P.S. GUKASYAN

A.B. Nalbandyan Institute of Chemical Physics NAS RA
5/2, P. Sevak Str., Yerevan 0014, Armenia
E-mail: petros@ichph.sci.am

Normal- and cyclo-hexanes (n- and c-hexanes) are important representatives of
aliphatic linear and cyclic compounds. They are used as an integral part of automotive,
diesel and rocket fuels; at the same time they are widely used as chemical raw materials
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in the petrochemical industry. It should also be noted, that n- and c-hexanes are
contained in various hydrocarbon fuels and, obviously, their low-temperature
combustion should have a definite effect on the combustion of these fuels: not only on
the initiation and development of the chains, but also on the branching of the
combustion process, that is, on the speed and completeness of combustion.

In the present work, the oxidation reactions of cyclohexane were studied in the
region of cool flames (CF) in a cylindrical glass reactor with a total pressure of 200 Torr
and a temperature of 550 K. The oxygen/cyclohexane ratio varied from 1 to 9. The
pressure in the reactor was kept constant with gas-nitrogen. In all experiments, the
partial pressure of cyclohexane was kept constant with an even 20 Torr.

It is established that the parameters of the reaction of cyclohexane oxidation
strongly depend on the concentration of oxygen. In particular, the intensity of cool-flare
flashes is sensitive to the oxygen concentration. At a ratio of 1/9, the cool-flame flares
merge, and the oxidation process proceeds to the region of two-stage ignition. We also
note that the consumption of cyclohexane varies greatly — at a ratio of 1/9, the
consumption of cyclohexane reaches 98%.

It is also established that oxygen plays a crucial role in the process of branching
chains. Thus, the results obtained can serve as a basis for the use of cyclohexanes as
doping additives to intensify the processes of low-temperature oxidation of the simplest,
more passive, hydrocarbons.
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OBPA3OBAHUE ACCOIIUATOB XJIOPODPHNJIJIA
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Tloctymumo 15 VI 2018

M3y4eHo n3MeHeHWe yaernbHON 3MeKTPONpOBOAHOCTU M OTHOCUTENBHOWM BA3KOCTU Xopodun-
na n ero Npov3BOAHbIX B 3aBUCUMOCTM OT KOHUEHTpauun xrnopodunna. MNpu BbICOKOW KOHLEHTpa-
ummn xnopodwmnna HabnwpgaeTcs OTKNOHEHME OT MPSMOSNIMHENHOCTU, OOycrnoBrneHHoe obpa3soBa-
HyeM accoumaToB. [IByx- 1 TpEXMEpHbIe NpoeKkumMn nioopecLeHLMN Xnopodunna LokasbiBaloT Ha-
JiM4Me accoumaToB B KOHLEHTPUPOBAHHbLIX pacTBopax xnopodwunna. B 3aBucumocTu oT npupogbl
pacTBopuTens accoumaTtbl 06pasyoTCs NpY pasHbIX KOHLEHTpaUMsX xnopodunna.

Puc.11, 61bn. ccbinok 10.

W3 nuteparypbl U3BECTHO, YTO XJIOPOGHILUT U €ro Mpou3BOIHBIE 001a-
Ja0T aHTHOAKTEPUAIILHBIMU U AaHTUOKCHIAHTHBIMU CBOWCTBAMH, HAIIpUMep,
dapmaneBTHdYecKHid Tpenapar «XJI0poQUIUIHIITY), KOTOPBIA 00JIaaeT Mmpo-
THUBOBOCTIAJIMTENbHBIM JieiicTBUeM. OH UCTONb3YyeTCs B MEUIIMHE U BETEPU-
HapUU TPH JICYCHUN OHKOJIOTMYECKHUX 3a00JIeBaHUI KaK CPeJCTBO (HOTOMIH-
HaMHMYECKON Tepanuy, a B KOCMETOJIOTMH U MPOU3BOACTBE NapdroMepun — B
KAaueCTBE MPUPOJHOrO NUrMeHTa [1].

[IpuHuMas BO BHUMaHHME CTPYKTYPHYIO OCOOEHHOCTH xJlopoduiia (Mme-
TaJTIMYECKUI KOMIUIEKC NOP(PUPUHA, KOTOPBIM UMEET OOJIBIIYI0 MOJIEKYJISP-
Hyt0 cumMmeTputo D-4h u nBoiiHbIe CBsI3H), BeAyTCs paOOTHI MO MCIOJIH30BA-
HUIO XJOpo(uiIa B CONHEYHbIX Oarapesx. OJHAKO XJIOpPO(UILI, U3BICUECH-
HBII U3 PACTEHUH, O] CBETOM JIETKO pecTpykTypupyet. MccnenoBanus no-
Ka3ajgH, 4TO CTAOMIBHOCTH XJIOPO(HIUIA BBICOKA B NPHCYTCTBHU JAPYTHX
MUTMEHTOB (KApOTUHOMIOB) pacTUTEIbHON KieTkH [2]. B nmuteparype mano
nyonukamuii 0 (U3MKO-XMMHMYECKMX CBONCTBAaX XJopoduuia B pasHbIX
pactBoputensx [3]. [Tostomy m3BieueHne xmopoduinia U3 pacTeHHi B pas-
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HBIX PAaCTBOPUTEIISAX, @ TAK)KE U3yuyeHUE (PU3MKO-XUMHUECKUX CBOMCTB ITHX
pPacTBOPOB NPEJCTABIAIOT HAYYHBIN U MpaKkTUYecKuil mHTepec.B HacTosein
paboTe n3yueHbl STAHOJIbHBIE U AIlETOHOBBIE PACTBOPHI XJIOPOQHILIA, N3BJIE-
YEeHHbIE U3 IIMUHATA.

IJKCIepUMEHTAIbHAA YaCTh

DKCTPaKThl XJIOPO(UILIA U €ro MPOU3BOIHBIC MOTYyYAIN U3 HIMUHATA [4,
5]. JIucThsa mmuHaTa U3MENbYAIH U, YTOOBI M30aBUTHCS OT BOJAOPACTBOPH-
MBIX KOMIIOHEHTOB, IIPEABAPUTEIHHO HACTAWBAIN B JUCTUILIMPOBAHHON BO-
1e, 3aTeM (QUIbTPOBaIH, (PUIBTPAT CYIIMIN U JEIUIU Ha JIB€ PAaBHBIC YaCTH.
K onnoii vactn nobasuimm 96% areroH, a ko BTopoi — 96% staHon. Yaenb-
HYIO 3JIEKTPONPOBOAHOCTh U3MEPSUIA C MCIOJIb30BaHMEM Mpudopa “Jenwey
4330” (ommbka 5%10°C/cm). DIEKTPOHHBIE CIIEKTPhI HOTTIOMECHHS PErHCT-
PHPOBAIUCH C UCIIOIB30BaHUEM criekTpomerpa “Specord-50”. dmyopecueH-
[IUIO PACTBOPOB MCCIIEOBAIH C MIOMOIIBIO (IIyOPECHEHTHOTO CIIEKTPOOTO-
metpa “Cary Eclipse”. Bsi3skocTh u3Mepsutd MpH TOMOIIK BHCKO3HMMETpa
“Ubelloday” npu Temmneparype 298 K. Konuenrpanuio ximopodusia B pact-
BOpax OMNpEeNeNsIN CyXUM OCTaTKOM U criekTpodoromerpudecku. Mccenemno-
BaHWE MPOBOJWINA B MaJOOCBEIIEHHOM MOMEIIEHUH IPU KOMHATHOM TemIe-

parype.

O6cyskaeHune pe3yJbTaToOB

Ha puc. 1 mpencraBieHbl CIEKTPHI JIEKTPOHHOTO TOTJIOMIEHUST BOAHOTO
Y 3TAHOJIBHOTO 3KCTPAKTOB JIMCThEB IimuHaTa. KpuBas 1 Ha puc.l moka3sbl-
BaeT 3aBUCHMOCTHh ONTHYECKOH IJIOTHOCTH BOJHOTO JKCTPAKTa JIMCTHEB
LINTKMHATA OT JIJTMHBI BOJIHBI MOMJIOLIEHUS, UMEIOIIEN 1Ba MakcuMyma — 263 u
335 1M, 9TO COOTBETCTBYET MOTJIOMICHHUIO (DJIABOHOUIOB.
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Puc. 1. CnekTpbl 3MEKTPOHHOrO MornoweHns BogHoro (1) M 3TaHOMbHOMO (2) 3KCTPaKTOB
NNCTbEB LUNMHaTA.
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KpuBas 2 na puc. 1 npencraBisier 3aBUCUMOCTb ONITUYECKOM MIIOTHOCTU
STaHOJBHOTO 3KCTPAKTa JIUCTHEB LIMHHATA OT JUIMHBI BOJIHBI MOTJOLICHMS,
I7ie MaKCUMyMBbI Ha JiTMHaX BOJH 263 u 335 nwm Takke COOTBETCTBYIOT IO-
riomenuto ¢uaBononnoB. [lornomenus, Habmogaembie B nuanazone 400-
1000 #m, oTHOCATCA K XJIOPOGUILTY U €r0 MPOU3BOJIHBIM.

Ha puc. 2 u 3 npezacraBieHsl CIIEKTPhI 3JIEKTPOHHOTO MOTJIOMICHUS ate-
TOHOBOT'O M 3TAHOJIBHOTO PACTBOPOB XJIOPOHUILIA U €r0 IPOU3BOIHBIX.

D 104

T T T T T 1
400 500 600 700 800 900

Puc. 2. 3aBUCMMOCTb ONTUYECKON NNOTHOCTU aLETOHOBOro pacTeBopa xnopodunna oT AnNuHbI
BOIHbI MPY pa3HbiX KOHLEHTpaumsx xnopodwvnna, me/ m: 1- 2.16;2-4.27; 3-6.2

CriekTpbl TOTJIONIEHUsI alleTOHOBOTO pPAcTBOpa XJIOpo(duiia HMEIT
MakcuMmyMbl Ha ciioe Copu nipu 432 u 454 nm n B Q-cnoe nipu 615 u 662 um
JUIMHBI BOJIHBI (CM. pHC. 2). DTaHOJIbHBIE PAcTBOPHI XJIOPO(UIIa UMEIOT
MakcumyMmbl Ha cioe Copu nipu 434 u 465 um u B Q-ciioe Ha UTMHE BOJIHBI
614 u 665 nm (puc. 3). 3HaUCHHS OTYUYCHHBIX MAKCUMYMOB COOTBETCTBYIOT
JaHHBIM, IPEACTABIECHHBIM B JIUTEpaType [6].
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Puc. 3. 3aBncMMOCTb ONTUYECKOM MIIOTHOCTM 3TAHOMBHOIO pacTeopa xfopodunna oT ANNHbI
BOJSHbI MPU pa3HbiX KOHLEHTpauusax xnopodpvnna, me/mmn:1-1.2;2-2.4;3-4.8.

27



Ha ocHOoBaHWM MOJMYYEHHBIX CIEKTPATBHBIX JAHHBIX OBLTH PAacCUUTaHbI
KoJIn4yecTBa Xjaopoduiia a, b ¥ KapOTHHOMIOB B MCCIEIYEMBIX PacTBOpax
0 METOJIMKE, OTIMCAHHOM B paboTe[7].

B sTanonsHOM pacTBOpE:

Ca(MZIMJZ)=13.36D664.1-5.19D648_6
CG(MZ/MJI):27.43D648_5-8.12D554_1
Crap. (Melmn)=(1000A470-2.13C,-97.64C¢)/209
B anieronoBOM pactBope:
Ca(MZ/MJl):11.24D651_5-2.04D544_8
C6(M2/MJZ)=20.13D644.8-4.19D661_6
Crap. (Melmn)=(1000A470-1.90C,-63.14C5)/214,
rae C,, Cp, u1 Cyep— KOHLEHTpaAIMS XJIOpODHIIOB a, b 1 kapoTHHONIOB, M2/,
D — onTrueckast I0THOCTh NIPH JUIMHE BOJIHBI B (hopmyrte.

3aKOHOMEPHOCTH O0Pa30BaHUs ACCOIMATOB B IKCTpaKTax Xjopodusuia
M3YYCHBI METOJaMU KOHJIYKTOMETPUH, BUCKO3UMETPUU U (DIIyopecIeHTHOM
CHEKTPOCKOIHH.

Ha puc. 4 nokazaHbl 3aBUCUMOCTH YJ€JIBbHOM 3JIEKTPOIIPOBOAHOCTH alle-
TOHOBOTO (Kp.1) M 3TaHOIBHOTO (Kp.2) pacCTBOPOB XJIOPOPIIIIA OT KOHIIECHT-
parmu xjopoduina. M3 pucyHka BUIHO, YTO €CTh OTKIOHEHHE OT MPSMOJIHU-
HEWHOCTH, YKa3bIBaloIlllee Ha HM3MEHEHHE (PU3UKO-XUMHUYECKHX CBOMCTB
pactBOpoB. B To ke Bpemsi OTKIIOHEHHE OT MPSIMOIMHEHHOCTH Yy alleTOHOBO-
ro pacTBopa XJopoduuia HaYuHAeTCs B 00Jee HU3KUX KOHIIEHTPALUAX XJI0-
podwmmna(b me/ mr), aem sranonbHOro pacteopa (10 me / mn) (e(C,HsOH) =
27, € (C3HGO) = 21)
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Puc. 4. 3aBMCUMOCTb yaernbHOW 3MeKTPONPOBOAHOCTM OT KOHLIEHTpaumu xrnopodunna B aue-
TOHOBOM (1) 1 aTaHONbLHOM (2) pacTBopax.
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Jis oObsCHEHUS TOJYYEHHBIX 3aKOHOMEPHOCTEM HCCleNoBald BA3-
KOCTb 3THUX PacTBOPOB.

Kpussie, BbIpakarolye 3aBUCUMOCTH OTHOCUTENIBHOM BA3KOCTH OT KOH-
LEHTpaluy XJ0pouiia, MPUBEACHBI Ha PUC. 5, U3 KOTOPOTO BUJIHO, YTO OT-
KJIIOHEHHE OT NPSIMOJMHEHMHOCTH OTHOCHTEIBHOW BSI3KOCTH HaOIIomaeTcs
MIPAKTHUYECKH MPHU TOH K€ KOHLEHTPALMH, YTO U B CIy4ae JIEKTPOIIPOBO-
HOCTH.

n. 24

rel

[xn], mr/mn

Puc. 5. 3aBUCMMOCTb OTHOCUTESbHOW BS3KOCTM PacTBOPOB OT KOHLEHTpauun xriopodunna B
aueToHoBOM (1) u aTaHonbHOM (2) pacTBopax.

I¢n

L0203 V2.

8004 s . 4
\’ 653220
cnd 4 / 652217
0 1 / 851,142 5

04 -

JUTHHE BOJHB DIOIHA BASTHED

a §)

Puc. 6. 3aBMCMMOCTb MHTEHCMBHOCTU hiyopecLeHLMM OT KOHLEHTpauum xrnopodunna B aue-
TOHOBOM pacTtBope, ma/mn :1- 0.25; 2-0.5; 3 -1.0; 4- 2.0; 5-4.27 ; b- 1-5.75; 2-7.79; 3-12.1.

CrnenoBarenbHO, OAHOW M3 MPUYHH TAKOH KapTUHBI MU3MEHEHHUs DJICKT-
POIIPOBOTHOCTH SBISIETCS M3MEHEHHE BSI3KOCTH, YTO CBSI3aHO C 0Opa3oBa-
HueM acconmaroB [8]. Hamu Obuta m3ydena QuryopecueHnus Xaopodunia B
sKcTpakTe. JlJinHa BOJTHBI BO30YXKAaeMOro cBeta 425 um.
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Puc. 7. 3aBMCMMOCTb UHTEHCUBHOCTM dorlyopecLieHLMM OT KOHLeHTpaumu xrnopodunna B aTa-
HONbHOM pacTtBope, M2 / MiT. a- 1- 1.2; 2-2.4; 3-4.8;b- 1-9.6, 2-11.3, 3-19.

B pactBope xnopoduin ¢uryopecieHnupyer B quamnazoHe ot 650 10 750 wau.
Ha puc. 6 1 7 moka3aHpl 3aBUCHMOCTH WHTEHCUBHOCTH (DITyOpECHEHITNH OT KOH-
LEHTpauuyu XJopoduiia B alleTOHOBOM M 3TAaHOJBHOM pacTBopax. B 3aBucu-
MOCTHU OT 06pa3OBaHI/IH acConMaroB MAaKCHMMYMbI MOIJIOHICHUA CABUTAIOTCA B
JUTMHHOBOJIHOBYIO 00sacTh criektpa [9,10].

Y Axis Title
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a §)

Puc. 8. 3D-u3obpaxeHne 3aBUCUMOCTU MHTEHCUMBHOCTM (priyOpecLEHLMN OT KOHLIEHTpaLmu
xnopodwvnna B aLeToHOBOM pacTeope,me/ms: a— 1.0; b— 7.79.

CrexTpsl (IIyopecleHINN TTOKa3bIBAIOT, YTO B CiIydae Oojiee HU3KUX
KOHIEHTpaImii xinopodusuia (puc.6-a U 7-a) UHTEHCUBHOCTH (IIyOopecIieH-
IIMM BO3PACTaeT C yBEIWYEHHEM KOHLCHTPAIMH, a B CIy4ae OTHOCHUTEIHHO
BBICOKHX KOHIIEHTpaUui xjopodmiia (puc.6-b u 7-b) ¢ yBenmdyeHuem KoH-
[EHTPAIMU HHTEHCUBHOCTH ()IIyOPECIICHIINY YMEHBIIAETCSI, T.€. IIPOUCXOTUT
TylIEeHUE (IIyOpPECICHIINH.
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Puc. 9. 3D-usobpaxeHne 3aBUCUMOCTU (PNyopecLEeHUMN OT KOHLEHTpaumm xmnopodunna B
3TaHONbHOM pacTtBope, Ma/ms: a -2.4; b -11.3.
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Puc. 10. 3HauyeHns yaenbHON 3N1eKTponpoBOAHOCTM (1) U MHTEHCUBHOCTY dbriyopecLeHLmm (2)
Npy pasnn4YHbIX KOHLLEHTPaLMsaX xnopodunna B aLeToHOBOM pacTBope.

3TO XOpOUIO BUIHO B TPEXMEPHOM M300pakeHUH (IIyOPECHEHIINU XJI0-
podwia B aleToHOBOM (puc. 8) U 3TaHOIBHOM (pHC. 9) pacTBOpax.

[Ipn cpaBHEHMM W3MEHEHHS WHTEHCHUBHOCTH (IIyOPECIEHLIUU XJIOPO-
¢unna ¢ u3MEeHEeHHeM YAeNbHOM 3aekTponpoBoaHocTH (puc. 10 u 11) Hab-
JIIO/IaeTCsl OMHAKOBAsl 3aKOHOMEPHOCTbh, T.€. OTKIOHEHHE OT MPSIMOJIMHEH-
HOCTH HAUMHAETCS C TOM K€ KOHLIEHTpALMU XJIOpopuILIa.
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Puc. 11. 3Ha4yeHuns yaenbHOn anekTponpoBoaHOCTU (1) U MHTEHCUBHOCTU donyopecLieHumnn (2)
B Pa3nMyHbIX KOHLEHTpaLmMX xnopodunna B 3TaHOMbHOM pacTBOpe.

Takum 00pa3oM, Ha OCHOBAaHUU MOJYYEHHBIX ITaHHBIX YCTAHOBIIEHO, YTO
o0pazoBaHME aCCOLMATOB XJIOPO(HILIA 3aBUCUT OT MOJSPHOCTU PAaCTBOPUTE-
75. B HeNmosApHBIX pacTBOPUTENSIX 3€JIeHbIe MUIMEHTHI CYIIECTBYIOT 00bIU-
HO B acconuaTuBHOH (opme. [TokazaHo, 4yTO mMpu 0Opa30BaHUM ACCOIATOB
MEHSIIOTCS 3JIEKTPOIIPOBOJHOCTh M BSI3KOCTh pacTBOpPOB Xxiopodmuia. Hab-
JIFO/IAI0TCS TAKXKE TYIIEHHE CUTHANIA (UIyopeCHEHIINN XI0popHIa U CMelIe-
HUE MaKCHMMyMa B JJIMHHOBOJHOBYIO 00JIaCTh. YCTaHOBJIEHO, YTO M3MEHE-
HUSL 3JIEKTPONPOBOAHOCTH, BS3KOCTH M TYyIIEHHE (UIyOpECLEHIIMH Hadu-
HAIOTCS IPU OJJMHAKOBOM KOHLIEHTPAIMK XJI0po(duiIa B pacTBOpe.

WUNSPUSULELP UA-URUSNFUL LLALADPLE USESNLUSPL
GBI EQ-ULALUSPL LOFONF3E-LELNFU

U. N. UN3UL, U. U. SOUSULLhUSUL,
U. U. LULIUNES3UL U Q- &b. UuLS23UWL

Uofummnutiprid nuncdimufipmd & uvpuitunfupy Lpunpuiligfws pynpndfyf b g
wdubigguylibpl wbuwlpppup byblpnpuSugnppaluimfput b Qupupbpului dwdncgh-
frcfyuts juspufmdncfdynitiip: Snuyy b npfwd, np qpuibp piapndpyf pupdp jobglimnpue-
ghuyl qbogpred hipfned bl neqqugdnfdynhipy, npp, i ppapn$pyfe poenpbugbigfoyf
2D e 3D wpnkhghubibpp, wpuydubfnpus b wunghunbbpp wnmugnedng: Locsngf3-
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FORMATION OF CHLOROPHYLL ASSOCIATES IN ACETONE
AND ETHANOL SOLUTIONS

S. H. APOYAN, A. M. HOVHANNISYAN,
S. M. VARDAPETYAN and G. F. MKRTCHYAN

Yerevan State University
1, A. Manoukyan Str., Yerevan, 0025, Armenia
E-mail: svapoyan@ysu.am

The changes in the specific electrical conductivity and the relative viscosity of

chlorophyll and its derivatives were studied. It was shown that the electrical
conductivity and viscosity depends on the concentration of chlorophyll. At a high
concentration of chlorophyll, a deviation from straightness is observed, which is due to
the formation of associations. 2D and 3D projections of fluorescence of chlorophyll
prove the presence of associations. The changes in electrical conductivity, viscosity and
fluorescence quenching start at the same concentration of chlorophyll in a solution.
Depending on the nature of the solvent, associations are formed at different
concentrations of chlorophyll.
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HNCCIEJOBAHUME OBPA3OBAHUS OPTOCUJIMKA CTPOHIIMSA HA
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Hocrymuo 28 VI 2018

MccneposaHo B3aumogencTene B BOAHOW Cpefe Mexay rmapocunukareneM, BblaeneHHbIM 13
ceprieHTnHOB (Mg(Fe))s[SisO10](OH)s, rmapokcmaom Hatpus NaOH wn xnopugom ctpoHums SrCl,,
MOJbHOE COOTHOLeHMe koTopbix SiO,:NaOH:SrCl, coctaBnsino 1:8:2. kcnepuMeHTansHO yCTaHOB-
NeHO, YTO NepemelLnBaHne B YCIOBUSIX aTMOCHEPHOro AaBMeHns B TeveHne 15 MuH kunsen Boa-
HOW CYCNeH3Wu, NPUroTOBMNEHHOW U3 yKa3daHHbIX peareHToB, MPUBOAUT K OCaXAEHWUI0 rmapaTypoBaH-
HoM cbopMbl cunmkaTa cTpoHums SrsSi,O7°3H,O, KOTOpbIN Npy Harpese nocne yaaneHus Kpuctanmm-
yeckon Boabl B obnactn temnepatyp 300-350°C cpasy HauMHaeT KpUCTaNmM3oBaTbCsl B OPTOCUN-
KaT cTpoHumsa Sr;SiOs. [Ina nonyyeHns xopowo O OPMMEHHON KpUCTannmMyecko MoHodasbl
Sr,SiO4 HeOBXOAMMO CUHTE3MPOBAHHbIN MPOMEXYTOYHbIA NMPOAYKT NOABEPrHYTb UMM OAHOYACOBOM
TepMmoobpaboTke npu 550 °C, unm nonyyacoson npu 650°C. OGxur npu 6onee BbICOKUX TeMMepa-
Typax crnocobcTByeT obpasoBaHUo OONOMHUTENBHOM hasbl MeTacunukata cTpoHuums SrSiO;,

Puc. 4, 6ubn. ccbinok 18

Cpenu cCHIMKAaTOB CTPOHIMA 0c000€ BHUMaHUE MPHUBIEKAET OPTOCUIIU-
KaT cTpoHLus SrpSiO,. brnaromapst HAIMUMIO U30JIMPOBAHHBIX TETPArOHAab-
HbIX SiO4 TPy B €ro CTPyKType OH OTIIMYAETCS CTaOMIBHOH KPHCTAILIH-
YECKOU CTPYKTYPOM, MEXaHUYECKON IIPOYHOCTBIO U BBICOKOTEMIIEPATYPHOU
crabunbHOCTBIO [1-7]. SrpSiO4 Taroke sBIsETCS MIeadbHON MaTpuuei s
BHEJIPEHUA B €70 KPUCTAUIMYECKYIO PELIETKY HOHOB PEAKO3EMEIbHBIX U IIe-
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PEXOHBIX METAJIIOB, YTO JICTAET €r0 MEePCIEKTUBHBIM MaTePUAIIOM ISl U3-
TOTOBJICHHS JIIOMUHOPOPOB. TpauiiMOHHBIM METOZOM moayueHus Sr,Si0; u
JIOMHHO(OPOB Ha €T0 OCHOBE SBIISICTCS TBEP10(a3HBIN BEICOKOTEMIIEPATYP-
Helii cunTe3 (1200°C u BbIlIe), OCHOBaHHBI HA MHOTOYACOBOM OT)KUT€ Kap-
oonata crponius SrCO;z ¢ muokcumom kpemuus SiO; [5-11]. Oanako 3TOT
METOJ] He TOJIKO He oOecreunBaeT 00pa3oBaHne HAHOPA3MEPhIX YacTHUI], HO
U HE CIIOCOOCTBYET paBHOMEPHOMY pAaCHpeleNICHHI0 UX KakK MO pa3Mepam,
TaK W MO BHEIPSEMBIM HOHAM B CTPYKTYpy Sr,SiO4. B cBsi3u ¢ 3TUM B moc-
JenHee BpeMsl HambOoJiee IMUPOKOE PACHpPOCTPaHEHHE HAXOAAT HCCIeN0Ba-
HUSI, HANPaBJICHHbIC HA CUHTE3 OPTOCHJIMKATA CTPOHIMUS 30JIb-T€Ib METO-
JIOM, OCHOBAHHBIM Ha MOJYYEHUH MPOMEXKYTOUYHOU TBEpAOH (pa3bl B BOIHOM
cpene B3aumojeiictBueM coiu ctponuus (Hurpat ctponuus Sr(NOg), wiu
xnopuaa crpourms SrCly) ¢ kpeMHe3eMcoaepKaluM PeareHToM, U Jaib-
HEWIIIMM OT)KUTOM MOJydeHHbIX BemecTB [12-15]. Cneayer otMeTuTh, 9TO B
OOJIBLIIMHCTBE CIy4aeB B KAaueCTBE KPEMHE3EMCOJEpIKalllero peareHra Hc-
nonb3yercst Terpadtokcucuinan Si(OC,Hs),, KOTOpBIN B BOAHBIX pacTBOPax
MUHEPAJILHBIX KHCJIOT BO BPEMs THAPOJIM3a HMEET CKJIOHHOCTh K TOJIMKOH-
JICHCAIlH, YTO BEChbMa HEXKEIATEJIbHO, IMOCKOJIbKY HAIMYHEe MOHOMEPHBIX
OPTOCWIIMKATHBIX aHHOHOB B PAcTBOPE SIBJISICTCS KIIFOUEBBIM YCIIOBHUEM JIJIS
nanbHeimero obpasoBanus Sr,SiO4 mpu HuU3KkHMX Temmeparypax. s mpe-
JOTBPALICHUS] TpOIecca MOJUKOHICHCAMN Ha MPOMEXYTOYHOM CTaJuU B
pacTBOp BBOJST PA3JIMYHbIC OPraHUYECKUE JOOABKH, YTO BEChMA YCIIOKHSIET
BCIO NpOLeAypy TonydeHus SrpSiO4 1 1IoMHHO(DOPOB Ha €ro0 OCHOBE.

C moMomIpI0 HOBOTO MOJXO0/a K KUCIOTHOW 00paboOTKe NeruapaTHpO-
BaHHBIX CEPIICHTHHUTOB YIAETCS BBIIICIAYMBAHUEM BBIICIUTHh U3 CTPYKTY-
pBl CEPIICHTHHOBBIX MHHEPAJIOB CHJIMKATHBIC AHWUOHBI PA3IMYHON CIIOXK-
HOCTH BIUIOTb JI0 OPTOCHIHKATHBIX aHHOHOB [SiO4]*, u mepesectn mx B
pacTBOp B BUJC KPEMHHEBBIX KHCIOT Hapsly C COCIUHCHHUSIMH JKele3a U
maraust [16, 17]. Tlpu HarpeBe mosydeHnoro pactsopa g0 90°C moimkoH-
JICHCAIMsI KPEMHHUEBBIX KUCIIOT MPUBOAUT K (POPMHUPOBAHUIO TUAPOCUIIHKA-
reJsist, copeprkaiiero 10 6% amopduoro SiO;, coCTOAIIEr0 U3 Pa3IMYHBIX CH-
JMKATHBIX €MHUII, BKIFOUas rnepsuunbie [SiO4] rpymmsl, cBA3aHHBIE IPYT C
apyrom cpaBuutenbHO cnabeiMu Si—O(Si) ces3simu [18], mockonbky Si—
O(Si) cBsi3u, BO3HUKAIOIINE MEXIYy CHIMKATHBIMH aHHOHAMHU BO BpEMs IIO-
JMKOHJICHCAINH, cllabee, YeM TepBUYHBIC CBSI3W, M3HAYAJIBHO CYIIECTBYIO-
[IMe BHYTPU CHIIMKATHBIX €IMHUII, BOSHUKIIINX B MarMme.

[Mpunumast Bo BHUManue Hamuuue [SiO,] rpynm B CTpyKType JaHHOMN
dopmbl amophHOro SiOy, SBISIOMIErOCs COCTABIISIONICH CHHTE3UPOBAHHOTO
THIPOCHIIMKAreJs, MPEACTaBISACTCS BO3MOXKHBIM HCIIONB30BaTh €ro B Ka-
94eCTBe KPEMHE3EMCOEpIKalllero peareHTa Ui CHHTE3a OPTOCHIIMKATHBIX
COeIMHEHHI BMECTO TETPA’TOKCHUCHIIAHA U pa3paboTaTh HOBBIH CIIOCOO WX
nony4eHusi. [IpuMeHeHne ero B KayecTBE MCXOMHOTO peareHTa IO3BOJIUT
WCKJTIOYUTH BOBJICUECHHE OPraHWYECKHX 00ABOK, YTO HE TOJBKO YHPOCTUT
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METOJIMKY TOJyYeHHs IPOMEKYTOUHBIX COCAMHEHHUH, HO M TOHU3UT TEMIIe-
parypy TBepa0(}ha3HOTro CHHTE3a KOHEYHBIX POTYKTOB.

B nmanHoii paboTe ¢ momomipio MeTonoB peHtreHodazoBoro (PDA) u
muddepenunanbHo-Tepmudeckoro (JITA) ananu3oB uccienyercs mpoMexy-
TouHast TBepnas ¢asza, oOpasyroulascs B BOJAHOW cpele B3aUMOAEHCTBHEM
XJIOpU/Ia CTPOHLIUS M BBIACIEHHOTO M3 CEPHEHTUHOBBIX MHUHEPAJIOB THAPO-
CHJTUKAressl B IPUCYTCTBUH THIPOKCHUIA HATPUS, U €€ TEPMUYECKOE TPEBpa-
IICHUE B CUJIMKATBI CTPOHIIUS, B Y4CTHOCTH, B OPTOCHJIMKAT CTPOHIIUSI.

3KCHepI/IMeHTaJILHaH 4acTb

B kadecTBe KpeMHe3eMa MCMONb30Banu ruapocuinkarenas SiO; (5.8%),
MOJTYYeHHBIN 110 pa3paboraHHON MeToauke [16] u3 oOpasna cepreHTHHUTA,
B3sToro ¢ Mmecropoxnaenus lllopxa (Apmenus). B xone skcnepumenra
UCTONb30BAIUCh TpaHynsl peaktuBa NaOH u  xumuueckuili peakTus
rekcaruapara xjopuma crponius SrCl,.6H,O npowmsBoactBa  (upmbl
«Sigma-Aldrichy.

B peakuuoHHBI cocyad BHOCWIM OJHOBPEMEHHO HABECKYy THUIpPO-
cunukaress, NaOH u SrCl,.6H,0. Mcxoanbie peareHThl Opaid B MOJIBHOM
cootHomernu SiO,:NaOH:SrCl,, pasaom 1:8:2, u3 pacuera 4 mors NaOH
i B3auMozenctBusa ¢ 1 monem SiO; u eme 4 mons NaOH it 2 monei
SrCl,. 3atem n00aBisIM ITUCTHILIMPOBAHHYIO BOJAY B TaKOM KOJUYECTBE,
gyro0b1 T:K coctaBnsino 1:15. Ilocne yero momydeHHBIN pacTBOp HarpeBaiu
JI0 TEMIIEPATYPhI KUTICHHUS ¥ OJJHOBPEMEHHO MePEeMEINBaIH MPUBOIHON Me-
maikor B TedeHue 15 mun. VI3 momydeHHON CyCTICH3MH (HIIbTPOBAHUEM Ye-
pe3 OymMakHbI QUIBTP OTACISIIM Teneo0pa3Hyld MaccCy, KOTOPYIO 3aTeM
NPOMBIBAJIM JUCTHJUIMPOBAHHOM Bomoil mns ynanenus Na* u Cl” moHoB n
BbIepkuBanu 1ipu Temneparype 80—-100°C B tedeHue 24 u B CyNIMILHOM
mkapy KBC G-100/250 mpoussoactea ¢upmbr Premed (Bapiuasa, IToss-
ma). [Tomyuennoe BemectBo noaseprainu POA u JITA or KOMHATHOH TeM-
nepatypsl g0 1000°C. 3aTeM NpoOMEKXyTOUHBIA MPOAYKT MOABEPTaIH MOIY-
9acoBOM TepMOOOpPabOTKEe NMPH PA3IUYHBIX TEMIepaTypax B JAMANa3oHE OT
350 no 1000°C. 3nauenus TeMrepaTyp 00Kura ycTaHaBIMBAINA U KOHTPOJIU-
poBaiu ¢ nomoribio MydensHoit neun “Wise Therm F digital” (China). IToc-
Jie yero JaHHbIA oOpasen BeiaepxuBainu npu 550°C B tewenue 30, 60 u 90
MUH

JATA nposoaunu Ha nepuBatorpade “DERIVATOGRAPH Q — 1500 D”
¢bupmer MOM (Benrpus) B cpeme atmocepsl CO CKOPOCTBIO HarpeBa
10°C-mun™. POA ocymecteisinu B CuKo-uznydennn Ha audpakTomeTpe
“JIPOH-3” (Poccust) ¢ ncnonp3oBaHuEM HUKENEBOTO puibTpa. CheMKy Mpo-
BoawiM B MHTEpBaie yriaoB 20 = 8-80° mpu 22°C nHa BOo3myxe. CKOpOCTH
JBIKEHUS cueTdrKa 2 epad-mun’™. Bee pedieKchl OTpakeHHs pacungpoBa-
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Hbl M HMICHTH(UIUPOBAHBI C IOMOIIBIO KOMIIBIOTEPHON 0a3bl JaHHBIX
JCPDS-ICDD 2004 roza.

O0cy:xneHne pe3yibTaToOB

Pentrenoda3zoslii ananus odpasua, Beicyennoro npu 100°C, nokasain,
YTO MepeMeNINBaHne B TeYCHHUE 15 MuH KUTISAIIETO BOAHOTO PAacTBOpA, MPH-
TOTOBJICHHOTO U3 BBIJICJICHHOTO M3 CEPIICHTUHOB ruapocunukarens, NaOH u
SrCl,, monsHOE cootHomeHne KOTOphIX SiO,:NaOH:SrCl, cocraBnsier 1:8:2,
MPUBOIUT K OCAXKICHUIO THAPATUPOBAHHON (DOPMBI CHITMKATa CTPOHIIHUS TH-
ma Sr3Si;07:3H,0 (3SrO- 2Si0,-3H,0). Jloka3aTeapCTBOM 3TOTO SIBIISIOTCS
nudpakOHHbIE MHKH, cooTBeTcTBYrome Sr3Sip07-3H,0 (Card NeO6—
0424), na peHTreHOrpaMMe CHHTE3UPOBAHHOTO MPOMEXKYTOYHOTo 0oOpasia

(puc. 1).

Puc. 1. Oudppaktorpamma ob6pasua,
CUHTE3MPOBAHHOIO nepemMelunBa-
HUEM B TeyeHue 15 MuUH Kunsien
BOZHOW CYCMEH3uu, NPUroTOBIEHHON
n3 SiO,, NaOH wun SrCl,, B3ATbIX B
MOJSIbHOM COOTHOLLEHuUM 1:8:2. 20 —

. . . . . . yron Bparra (gpad)
10 20 30 40 50 60 70

250 q r 65
TG k60
|- 60

225 4

WNHTeHcuBHOCTL

S1;51,0,-3H,0

DTA

Endo <> Exo

t 40

200 - 50 Puc. 2. Kpusble DTA, DTG n TG 06-
pasua Sr3;Si;0;°3H,0, ocaxageHHoro
nepemMeLLMBaHnem B TeyeHne
15 MuH KunsiLLen BOAHOW CyCneH-
31K, npurotoBrneHHon wu3  SiOy,
‘a1 NaOH wn SrCl,, B35iTbIX B MOJIbHOM

200 400 600 800 1000 COOTHOLWEeHN 1:8:2.

TG, mg

DTG

175 4

Ha xpusoii JITA (DTA) mpoMe:KyTOYHOTO OCaaKa, COCTOSIIETO H3
Sr3Si,07 3H,0, B obnactu Hu3kux temmepatyp 250-350°C nabmomgaercs
SHIOTEPMUYECKHN Y3PPEKT, 00YCIOBICHHBIN BBIJCICHUEM KPUCTAIUINIECKON
BOJIBI, U OJIMH CJIa0bIi 3K30TepMudueckuii UK Bbie 750°C (puc. 2). Tep-
MorpaBumeTpuueckas kpuBas (TG) mokas3bIBaeT, 4TO SHIOTECPMHUUCCKUIN
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MPOLIECC MPOTEKAET C MOTEpPel Macchl, B TO BpeMsl KaK 3K30TEPMHUYECKHIA
MPOIIECC UMEET MeCTO 0e3 KaKuX-I1M00 MacCOBBIX M3MeHeHuH (puc. 2). Hec-
MOTpsI Ha TO, 4To KpuBas JITA nemoHCTpUpyeT OJIUH SHAOTEPMHUUECKHUHN MUK
¢ muaumyMmoMm nipu 310.8°C, nuddepennmanpras TepMorpaBUMeTpUYecKas
kpuBasi (DTG) obHapyxuBaeT BTOpOii sHIOTEepMIUYecKuil 3 dexT B dopme
ieya npu Oosee BbICOKOH Temmepatype 331.9°C, 9To cBHIETENBCTBYET O
JBYXCTaJAUWHOM BBIJICJICHUH CBS3aHHOW BOJbl U3 CHHTE3UPOBAHHOTO
Sr38i207'3H20 (pI/IC. 2)

oo
M 1000°C
O v
v;DO e Yo
v 1ol ) o oV v ?' v,
— It
850°C

WM#,WM\JLWWWM@;?N

o :
M gy \Mw\nwwmm

550°C
MW Mgt 350°C,
NWM% Puc. 3. [Oudppaktorpammbl o6pasLos

MNHTEeHCMBHOCTb

350°C Sr3Si07°3H,0, TepmoobpaboTaHHbIX Npu
pasHblX TemnepaTypax B WHTepBane oT
26CuKa 350 no 1000 °C. O= Sr,SiO,: ¥— SrSiOs.

10 20 30 40 50 60 70

JIy1s BBISICHEHHS] BCEX TEPMHUYECKH WHIYIMPOBAHHBIX MPOIECCOB U (a-
30BBIX MPEBPAIICHUH, MPOTEKAIOIINX B MPOMEKYTOYHOM COCIMHEHUU TpPU
Harpese, ObLT MPOBeCH aeTanbHblii POA ananus ob6pasuor SrsSi,07°3H,0,
MOJTYYEHHBIX ITOCIIe TEPMOOOPaOOTKY MPH PA3IUYHBIX TEMIIepaTypax B Jua-
na3one ot 350 mo 1000°C.

B o6pasme Sr3Si,07:3H,0 mnocie BoiaeacHHs CBI3aHHON BOJBI YKE MPH
temrneparype 350°C HaumHaOT (OPMUPOBATHCS KPHUCTAILIBI OPTOCHIMKATA
CTPOHIIUS, KPUCTAJTU3ALMS KOTOPBIX MPooKaeTcs mpu Harpese 110 650°C.
OO0 5TOM MOXXHO CYIMTH IO TIOSIBJICHUIO TU(PPAKIUOHHBIX THKOB, XapaKTep-
HBIX Uit SI,Si0,4, Ha peHTreHorpamMme o0pasiia, MOJIYYeHHOro mocie odpa-
6otku mpu 350°C, 1 MO MOCTENIEHHOMY BO3PACTAaHHMIO WX WHTECHCHBHOCTH
npu Harpese 10 650°C (puc. 3). CneqyeT OTMETUTh, YTO JAIbHEHIINIT Har-
peB Boimie 650°C He MPUBOAUT K CYIIECTBEHHBIM W3MEHEHHUSM B MHTEHCHUB-
HOCTSIX pe(dIeKcoB, BBHI3BaHHBIX O0Pa30BaHMEM OPTOCHIMKATa CTPOHIIUS
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(puc. 3). Onnako npu Harpese oopasiia 10 750°C psaoM ¢ audpaKIiMOHHbI-
MU [TUKaMH OPTOCHJIMKATa CTPOHIIMS Cpa3y MOSBIISIOTCS WHTCHCUBHBIE ped-
JICKCBI OTPa’KEHHsI, CBOMCTBEHHBIC MeTacwinKary cTpoHius SrSiO; (puc. 3).
C moBBIIIEHHEM TeMIIePaTypbl KPUCTALTHYHOCTh SISiO3 ynydinaercs, o uem
CBHJICTEJILCTBYET YBEJIMYCHHE MX HHTCHCHUBHOCTH (pHC. 3).

Oco0oe BHMMaHue Ha cebs oOpamaer TOT (akT, 4TO MPU HArpeBe 10
350°C mocine ymaneHust CBs3aHHON Bobl M3 oOpasia Sr3Si;O7-3H,0 cpasy
HAYMHAIOT (POPMUPOBATHCS KPUCTALIBI OPTOCHINKATAa CTpOHIUs. COrllacHO
pesynbratam JITA, Bce 3Tu (pa3oBbie epexoibl B TEMIIEPATypHOM HHTEpBa-
ae ot 350 no 800°C mpoTtekaroT 6€3 Kakux-JIM0O0 TEIJIOBBIX SBICHUA U Mac-
COBBIX M3MeHEHHUH (puc. 2). M3 3KCnepuMEeHTaIbHBIX JaHHBIX CJIEIYeT, YTO
Ha kpuBoit DTA npomexyrounoro oopasmua Sr3Si,O73H,0 cnabeiii 3x30Tep-
Mudeckuil muk B obmactu 800°C BBI3BaH TOJBKO MPOLECCOM OOpa30BaHUs
meracuarkara cTpoHmust SrSiOs (puc. 2), KOTOpBIA, B CBOIO OuYepeib, 10
750°C HaxomuTcs B aMOP(PHOM COCTOSIHMH, B BHJY YETO M HE MPOCIICKH-
BaeTcs Ha AudpakTorpaMMmax HCCIeAyeMoro odpasiia 10 yKa3aHHON Temrie-
patypsl (puc. 3). Uto kacaeTcst OpTOCHIMKATa CTPOHIMSA, TO €r0 KpUCTAILIbI
HAYMHAIOT Cpas3y 3apokaarbes B oOpasue SrzSi,O7:3H,O mocne ynmanenus
KPUCTaJUTUUECKOM BOJIBI, O3 pa3pbiBa CBSI3HM 3a CUYET MEPErPYIITUPOBKHU I0O-
TOBBIX OPTOCWJIMKATHBIX €IMHUI], CYLIICCTBYIOIIUX B HWHTEPMEIUAHTE, U
nanpHenmmii HarpeB 10 650°C crocoOCTBYET YITyYIIEHUIO €ro KpUCTAILIH-
3aluH.

U3 pesynbraToB POA MOXHO 3aKIIIOUUTH, YTO TepMOooOpaboTKa 00pas-
na Sr3Si;07-3H,0 B Teuenne 30 mun npu 650°C cmocobcTByeT 0Opa3oBa-
HIEO MOHO(Da3sl SrSiO,,

WNHTEeHcmBHOCTD

Puc. 4. Oudpaktorpammbl 06-
pasua Sr3Si;07'3H.0, Bblgep-
XaHHoro npu 550°C B TeyeHune
pasHbIX MPOMEXYTKOB Bpeme-
20CUKa HU. O— Sr,SiOy4.

T T T T T T 1

10 20 30 40 50 60 70

ConocraBmsisi pedaeKchl OTPaXCHHsS Ha PEHTTEHOrpaMMax oOpasia
Sr3Si,07 3H,0, Beimepxkannoro npu 550°C B teuenue 30, 60 u 90 mun
(puc. 4), c npenpinymiuMu (puc. 3), HeJib3sl HE 3aMETUTh, YTO JTaHHBIH 00pa-
3€l1, MOIBEPTHYTHIA OHOYACOBOM TepMo0oOpadoTke mpu 550°C, nemoHcTpH-
pyeT mudpakiuOHHBIC TTHKH, IO HHTCHCUBHOCTH PaBHbBIC peduiekcam, 3ape-
ructpupoBaHHbIM 1715 Sr3Si,O7:3H,0, Beitepkannoro npu 650°C B TeueHne
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30 mun. [pu Gonee ATUTETHHOM OTXKHUI'€ MX MHTEHCHBHOCTh HE U3MEHSIETCSI.
OTU NaHHBIE MOKa3bIBAlOT, YTO OJHOYAcOBas 00pabOTKa JaHHOrO obOpasua
mpu 550°C Takxke crmocoOCTBYyeT 00pa30BaHHUIO KPUCTAIUTMYECKON MOHO]a-
3Bl OPTOCWJIMATA CTPOHIMS; TIPU STOM YBEIMYCHUE JUTUTEIILHOCTH TEPMOO0O-
paboTKu Herenecoo0pas3Ho, T. K. HE MPUBOIUT K YIYUIIEHHIO KPUCTAJIIHY-
HocTH Sr,Si0O4

AHanu3upys NoJydeHHbIE JaHHbIE, MOXKHO 3aKIIIOUUTh cieaytomee. [le-
peMelMBaHue B TeueHue 15 mun Kunsied BOAHOM CYCHEH3HH, IPUTOTOB-
JICHHOW W3 THIPOCHUIIMKATeNIs, 3apaHee moyrydeHHoro u3 ceprnentrnaa, NaOH
u SrCl,, B3sateix B MoabHOM cootHomeHnu SiO,:NaOH:SrCl; 1:8:2, npuso-
JUT K O0Opa3oBaHUIO THUAPATUPOBAHHON (OpPMBI CHIIMKATa CTPOHLIMA
Sr3Si,07:3H,0, koTopslii Tipu Harpese, HauuHas ¢ 350°C, mocie ynaneHus
KPUCTAJTMUECKOHN BOJIBI Cpa3y HAUYMHAET KPUCTAITM30BATHCS B OPTOCHIIUKAT
crponiust SrpSiO4. Ipu aTom st obecniedeHuss MOHO(MA3bl OPTOCUIIMKATA
CTPOHIIUS, COCTOAIICH M3 XOPOLIO CPOPMUPOBAHHBIX KPHUCTAILIOB SIpSiOy,
peKoMeHyeTcsl mosiydacoBasi TepmoodpaboTka npu 650°C mnu ogHOYaco-
Bas npu 550°C. Harpes Boitie 650°C HerenecoobpaseH, MOCKOIbKY OH MPH-
BOJUT K (hopMUpoBaHHIO MeTaciinkara cTpoHius SrSiO; Hapsaay ¢ SrpSiOy.

Wraxk, Giaronapst IpUMEHEHUIO B KAYECTBE MCXOAHOTO peareHTa ruipo-
CHJIMKAreJisl, BbIJICJIEHHOTO U3 CEPIIEHTUHOBOIO MUHEpala, yiaeTcs pa3pado-
TaTh HOBYIO METOJUKY JJIsl CHHTE3a OPTOCHIIMKATa CTPOHIMS U HAWTH ONTH-
MaJbHbIE TapaMeTphl Ui JNajbHeimen paspabotku Oosnee 3hdexTHBHOTO
HHU3KOTEMIIEPaTypHOTo MeToaa moydeHus: Sr,SiO, u mroMUHO(OPOB Ha ero
OCHOBE.

HccnenoBanue BBINONHEHO NpH (puHAHCOBOW moanepxke I'ocymapct-
BeHHoro komurtera no Hayke MOH PA B pamkax Hay4yHOro mnpoekTa
Nel6YR-1D025.

UEMMNELSPLLELPS USUSU WO UPLPUUJGLE NSPUTL UMY
USCNLSPAFUP OLER-NUPLPGUSE UN-UQUSU UL
NFUNFULRUPLOFER-3OFLL

N W ABALUCM3UL, U. W. UBLPL3U, L. N. QO0FLAFU3UL,
U U. G-6r2300 0 W. 0 PUUNUU3UL

Newncdtppfby § ubpubinfibbppy ((Mg(Fe))o/SisO10] (OH)s) mmumugusd Sfpmufs-
by dtyfs, unnppcdfs Spgpopuff (NaOH) b wnpnbigfmcdfs pynpff (SrCly) sy
qlgnfdynip puyfls pnidnyfFrd, npnig dopuypl Swpupbpncdyncp fugdly £ 1:8:2:
illillnl_lf 2[1111.,[171 unl_uu[lifulﬁuyﬁ 15 llnuil? [ulunjlnl_lfﬂ lun_luglugflnuf I3 Sr3Sis07 3H,0
wnprligfincdfi {figpnufyfpljunnp, fusp 300-350°C wwpwydwl wuydwbiibpnod widfugbu
pyrpliquyf fph Sbnwgnodpy  Shnn wnwughacd b wapnligfidfs - opfdnufyfiljunn
(Sr28i04): Npuybugh wnmgdp unf &bwfnpfws pynepbyuyfl dpuwpuyg SroSiOy, whnp §
uflsfFhgms  dfPubilyuy  dpmgncfdynchp Euffwphly Skldudpu 550°C, lwd hhadudm

40



ghs Pugp wnpnligpndfy Shumwfyflpup (SrSiOs) umuPurgdut:

THE INVESTIGATION OF STRONTIUM ORTHOSILICATE FORMATION
BASED ON THE HYDROSILICA GEL DERIVED FROM SERPENTINES

H. A. BEGLARYAN!? S. A. MELIKYAN?, N. H. ZULUMYAN?,
A. M. TERZYAN! and A. R. ISAHAKYAN!?

!nstitute of General and Inorganic Chemistry of NAS RA
10, lane 2, Argutyan Street, Yerevan, 0051, Armenia
Fax: (374-10) 231275, E-mail: hayk_b@ysu.am
2 Yerevan State University
1, A. Manoukyan Str., Yerevan, 0025, Armenia

The interaction in the aqueous medium between hydrosilica gel derived from
serpentine minerals (Mg(Fe))s[SisO10](OH)g, sodium hydroxide NaOH and strontium
chloride SrCl, taken in the SiO,:NaOH:SrO molar ratios of 1:8:2 has been investigated.
The experiments have shown that the fifteen-minute stirring of the boiling aqua
suspension prepared from these reagents results in the precipitation of hydrated
strontium silicate species like Sr3Si,O;-3H,0O which on heating after the removal of
crystalline water at the temperature of 300-350°C begins immediately to crystallize into
strontium orthosilicate Sr,SiO,. The subsequent heating up to 650°C leads to the
improvement of Sr,SiO, crystallinity, which remains unchangeable over 650°C. The
calcination at higher temperatures provides the formation of the additional phase of
strontium metasilicate SrSiOz. The crystals formation and crystallization of strontium
orthosilicate occur without any heat effects and mass changes whereas the process of
strontium metasilicate formation is accompanied by heat release. The data derived from
the experimental investigations have allowed to determine the optimal heat-treatment
conditions guaranteeing the complete crystallization and mono-phase of Sr,SiO4. The
intermediate product synthesized must either be annealed at 550°C for 60 min or at
650°C for 30 min in order to have the monophase of crystalline Sr,SiO, completely
formed.
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CTEKJIOOBPA30BAHUE U UBMEHEHUE HEKOTOPBIX CBOMCTB
CTEKOJI CUCTEMBI LiPO;-B,03-NaF OT COCTABA
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HAH Pecny6imku Apmenus
Apwmenns, Epesan, 0051, yn. Aprytssa, 2 mep., 10
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Toctynumo 29 1 2019

B npeacrtaeneHHon paboTe onpefeneHa obnacTtb cTteknoobpasoBaHusi U nccrnegoBaHbl pusm-
KO-XMMMUYECKNe CBOMCTBa ctekon cuctembl LiPOs-B,0z-NaF, Takue, kak TKIP, T,,, NNOTHOCTb U
MOIbHbIV 06bEM, @ TaKkKe XUMUYEeCKass YCTOMYMBOCTb. AT CTekna, brnarogaps BbICOKOMY 3HAYEHUIO
TKJIP, nepcnekTvBHbI ANs UCMOMNb30BaHWSA B Ka4eCTBE AWUINMEKTPUYECKOrO NMOKPbLITUSI HA anioMUHUK

1 ero cnnaeax.

Puc. 6, 6ubn. ccbinok 8.

Pa3BuTHe COBPEMEHHON TEXHHMKH TECHO CBSI3aHO C CUHTE30M HOBBIX U
YCOBEpLIECHCTBOBAHUEM CTapbIX MarepuanoB. Co3aaHNe HOBBIX YCTPOMCTB U
npuOOpOB HEBO3MOXKHO MPEJICTaBUTh 0€3 MaTepuajoB C YHUKaJIbHBIMU
CBOMCTBaMHU. B 3TOM CMBICIIE CTEKIIA SBISIOTCS HE3aMEHUMBIMU BBUY TOTO,
YTO BO3MOXHO BapbHpPOBATh XMMHUUYECKUN COCTAB B OYEHb IIMPOKOM JuUarna-
30HE, a TaKKe Oyarojaps O4eHb MHTEPECHBIM OCOOEHHOCTSIM CTEKI000pas-
HOT'O COCTOSIHUSI.

Hapsiny ¢ TpaaAuIIMOHHBIMU CUIIMKATHBIMH, OOPOCHIMKATHBIMU U APYTH-
MU CTEKJIaMU OONbIION MHTEpEC NPEACTaBISIIOT Hieao4YHble GpropdocdaTHbIe
CTEKJIA. DTH BHUJbI CTEKOJ IIMPOKO HCIOJIB3YIOTCS B PA3IMUHBIX OTPACIISIX
HAyKU U TEXHUKHU, TAKHX, KaK ONTHUKA, dJIEKTPOHUKA, JIA3E€PHBIE TEXHOJIOIMH
(cozgaHue MaTepHalioB C BBICOKOW JIyuyeBOW NMPOYHOCTHIO), JO3UMETpUYec-
KHe TIpUOOPbI, TBEPbIE IIEKTPOIUTHI U T.A. Taxke 3Tn cTekia, 0baanas Bbl-
COKHMM 3HAUY€HHEM TEPMHYECKOT0 KOA(PQHUIMEHTA JIUHEHHOTO pacIIupeHHs
(TKJIP), mo3BOJIAIOT CO3/1aBaTh IUAIEKTPUUECKHE MOKPBHITUS HAa TaKUX Me-
TaJylaxX, Kak MeJb, AIFOMUHHMN, a TAaKXKE CIJIaBaX Ha UX OCHOBE. JTU MeTal-
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JBl C JUDJICKTPUYECKUM TOKPBITHEM MPHMEHSIOT Il CO3JaHUsl Majorada-
PUTHBIX HarpeBaTENIbHBIX 3JIEMEHTOB U HAHECEHHsI HA HUX TOHKOIUIEHOYHBIX
MHTETPATBbHBIX MUKPOCTPYKTYp. TeruioBast SHEprus, KOTOpas HaKaIUINBaeT-
Cs B €MKOCTHBIX M HMHIYKTHBHBIX 3JIEMEHTaX MHKpPOCTPYKTYp, Onmaromaps
BBICOKOW TEIUIONPOBOJHOCTH METAJIOB MOJJI0KEK, HHTEHCUBHO OTBOIHUTCS
B OKPYXaIONIyIO cpery, obecreunBasi HOpMalbHbIC YCI0BHS padoThI|1].

[enbto naHHOW palOTHI SIBISAETCS UCCIEAOBAHUE CTEKJIOOOPAa30BAHUAN
HEKOTOPBIX CBOMCTB cTekos cucteMbl LiPO3-B,O3-NaF mist BeIsBicHHS 3a-
KOHOMEPHBIX OCOOCHHOCTEH MX M3MEHEHUS,YTO MO3BOJINT HAWTHU MYyTH pe-
[IEHHS BBIIICNIEPEYUCIICHHBIX MPAKTUYECKUX 3a/1ay. BaxxkHoe HayuyHOe 3Ha-
YeHHE UMEET TAaK)Ke BBISBICHUE CTPYKTYPHBIX OCOOEHHOCTEH X CTPOCHHUS.

Bapka crtexon nmpoBoauiach B CTEKIOYIJIEPOAHBIX TUTIAX Mapku “CVY-
2000 B xomuuectBe 25-30 2. mpu temmepatype 1200°C, B Teuenue 10 mun.
PacrnaBbl OT/IMBaIUCh B cTajdbHBIE (POPMBI U OTKUTATHUCH B MY(ENIbHOM TIe-
uu nipu Temneparypax 300-350°C B 3aBucuMocTH OT coctaBa. Mertadocdar
TUTHs OB CUHTE3UPOBAH HAMHU M3 COOTBETCTBYIOIIUX IKBHUMOJIAPHBIX KO-
mudectB Li;CO3 kBanudukamu «o.c.4.» u oprohochOopHOil KUCIOTH MapKu
«A» 1o 'OCT 10678-76. CootBercTBHe cocTaBa LiPO3 mpoBepsiiocs MeTo-
noM peHtreHodaszoBoro ananuza. Mcnombs3zoBanuck takxke NaF kBammuduxka-
uuu «o.c.4.» u Oopnas kucimora H3;BOs;mol'OCT 18704-78 B kauectBe
HCTOYHUKAOOPHOTO aHTUAPHUA.

Ha puc. 1 mnpeacraBineHsl 00JacTh CTEKI000pa30BaHUS B CHCTEME
LiPO3-B,03-NaF u coctaBbl HCCIIEIOBAHHBIX CTEKOJ C TIOCTOSIHHBIM MOJISIP-
HeIM cooTHomieHreM B,Oz/NaF = 1/1.CymiectByer MalieHbKasi 001acTh, Or-
panuueHnas coxepxkannem B,03; 70-100, NaF 0-10 u LiPO30-30 mo1.%, rie
CTEeKJIa UMEIOT CTaOWIIbHYIO JIMKBaIuio. B pabdore [2] oTmedaercs: cTabuib-
Hasl JIMKBAIMs B MHOTOOOPHOHM YacTH Pa3iUYHBIX CHCTEM, YTO UMEET MECTO
Y B HAIlIEM CITyJae.

O- BccaegoBaHHBIE CTEKIa
LiPOy

® - KPECTALTH30BAHHKE CTEKIa

\-\W - J[HKBHPY]O]]IHE CTEKIa
\
Puc. 1. O6nacTtb cTeknoob-
pasoBaHus B cuctembl LiPOs-
B.Os-NaF un coctaBbl nccne-
[OBaHHbIX CTEKON C MOCTOSH-
HbIM MOJSPHLIM COOTHOLLE-
Mot - HUem BzO3/NaF =1/1.

Kak BuiHO, B JaHHOM cucTeMe MMeeTCs JOBOJIBHO OOLIMpHAas 00J1acTb
CTEKJI000pa30BaHUs, UTO JIENIAET €€ MEePCIEKTUBHON Ul pa3pabOTKH OCHOB
MPAaKTUYECKUX COCTABOB PA3IMYHOrO HazHaueHus. Ha puc. 2 mokasaHsl 3a-
BucumocTy BenuunH TKJIP u nunaroMmerpudeckux temmeparyp Haudana jae-
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dopmaruu (t,;) oT cocTaBa 00pa3ioB U3MepeHHbIXHA aunaTomerpe “JIKBS5-
A” 10 CTaHAAPTHON METOAMKE JUTS CTEKOI 1Mo paspedy B,0s/NaF = 1/1.

Uapam” lﬂ? I'pa,:l._l
180

176

172

168
164
160
o 20 40 &0 80 100 o 20 40 &0 80 100
B,0y/NaF = 1/1., moa% B,0y/NaF =1/1, moa.%

Puc. 2. NameHeHune TKJIP u TemnepaTyp Havana gecdopmaumm B 3aBUCMMOCTU OT MOMSIPHON
nonu B,Os+NaF no paspesy B,Os/NaF = 1/1.

[To mepe yBenmuenus cocrammsromeit B,Os-NaF, no ux coBmectHoro
conepxanus 25 mon.%, TKJIP cuctems! ymenbmaercs 10 178.5107 zpao™,
st LiPOs — 110 163107 2pao™. Kak u oxunanock u3 xapakrepa H3MEHEHHs
TKJIP, Temneparypsl Hadana jaeGopManuy yBeIUIHBAOTCS. Takoe moBese-
HHUE CTEKOJI CBSA3aHO C IOCTENEHHBIM Mepexo oM U3 (GochaTHOM OCHOBBI K
O6opatHoil. bmaronmapst sTomy mnosiBisitorcs Oosiee KOpoTkue cBsizu B-O
(1,48A°) B3amen Gonee mmuaHBIM P-O (1.61A°) [3]. Kak ciencTBue, 310 OT-
pakaeTcsi U Ha IPOYHOCTH CBsi3el (cuiia cBsa3u no gaHHbM [3] miisa B-O pas-
Ha 499 k/[ic/mons, nust P-O — 343 k/{owc/monb, a IO JaHHBIM, TPUBEICHHBIM
B [4], cootBercTBeHHO 520 M 425 x/[xc/monv). He uckimodeHo Takxe oodpa-
30BaHue nepexoansix cBsseit ot P-O k B-O tuna P-O-B.

I, yen en
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W -LiPO,
300 .7N-‘1F
a 250 \|
g .
g 200 | [ 1]
2 I
g 150 "".‘ || ',1' | T Puc. 3a. PeHTreHorpamma o6-
= PN TR AN r‘ pasuya  cocrasa,  MO.%:
w oo A N
1007 T Ly ...!I,Hr Iy |;.‘ | H F| ' LiPO3=95, B,03=2.5, NaF=2.5
N W WA {m 'J'r’ v\mlm [ﬂ
s0 'L}w«“ i 'r VT
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I, ycn. en
250 A
g \ J‘ A -BPO,
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2 200 | “‘ @-Li.(P.0)
“
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2 | L 4
,.E. 150 ' ‘I‘ \‘ | ’\
J‘. ,“ ( ‘HUA ° 3“ Puc. 36. PenTreHorpamma 06-
1001 |y m”‘.‘uj ‘,M W «w 4] R pasua cocraea, Mos. %

‘ :
gt e LiPO;=80, B,03=10, NaF=10.
W (, th ﬁmﬁww "J\" \h‘u ﬂ, I'/”u -J f
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JlnnaMyka M3MEHEHHsI BHYTPEHHETO CTPOCHUS OOBSICHIETCS HAa OCHOBE
JAHHBIX PEHTTeHO(A30BOT0 aHAIKM3a 3aKPUCTAIIM30BAHHBIX OOpPAa3IOB CTe-
KoJ1 (puc 3a-3B) B COOTBETCTBHH C K303 PeKTaMu KPUCTAIUTM3AINH HA KPH-
BeIX JITA ¥ BBHIIENPUBEICHHBIMU BEIMUYMHAMU JIJIMH U MPOYHOCTU COOT-
BETCTBYIOIIMX CBSI3EH.

I, yen. e

200 O-Na;B;0;3F¢
\ ° A -BPO,
£ 1| Al O-Na;BO,
H ! o Ly @®-NaF
E I ‘I‘ [y ,°
g Wi " | i I'i | 0 ¢
E. 100 W *;“\lu W q)"“ {1 l 1 l:l o !
" i " AW 'l J' VH‘\ A AN Puc. 38. PeHtreHorpavma o6-
o { p...‘ Mm M Ly pasua cocTaBa, mos.%:
Ui LiPO3=50, B,03=25, NaF=25.

10 20 30 40 50 60 70
20

Kak BumHO u3 puc. 3a, B nepBomM o0paslie OCHOBHOE COEJUHEHUE — ITO
quCThI MeTadochar TUTHS, UMEIOTCA HE3HAUMTENbHbIE JPYTUe COeIuHe-
Hus, BeposiTHee Bcero, NaF. [Ipu nanbHelnieM yBeJIMYEHUH COCTaBISAIOLICH
B,0Os+NaF 10 20 m0.21.% B ipoayKTax KpUCTAJUIM3AINN CTSKIIa HAOJII01aeTCs
nosiBiieHne B ocHOBHOM BPQO,, 4TO moka3bIBaeT peHTreHorpamma KpucTai-
TU30BaHHBIX 00pa3loB, npuBeacHHas Ha puc 30. [losBienne B mpomykrax
KpHUCTaJTU3alMK YKa3aHHOTO cocTaBa crekia BPO, moarBepkaaer npenro-
JIO’)KEHUE, CAETaHHOE BBIIIE O BO3MOXKHOCTH HAIMYUSA B CTPYKTYPE CTEKOJ
cBszeit P-O-B.

HanpHeimee HezHauuTenbHOe noBbimeHne TKJIP m cooTBeTcTBEHHOE
MOHIDKEHUE TeMIepaTyp Hadana aedopmanuy CTEKOJ HaxXOIATCs B Tpere-
JaX OIMMOKM MX SKCIEPUMEHTAIBHOTO ompezaeneHus. M3 peHTreHorpaMMbl
coctaBa ¢ obommuM coaepxkanuem B,03-NaF 50 mo01.% (puc. 3B) BUIHBI 5B-
Hoe ymeHbleHue noiau BPO, u BeposTHOE mosiBIIeHHE pa3IMyHBIX OOPATOB,
B ocHoBHOM THma NazBOs, uTo ObIIO 0KMAAEMO B CBSI3U C YMEHBIICHHEM
(docdaTHO# cocTaBIAONMIEH U yBeIIMUeHHEM OopaTHO#. BecbMa BeposTHO U
MOSIBJICHNE HATpHUil OopokcudTopumHoit ¢asel coctaBa NazBs;OsFs. O6 sTux
CYXKICHHAX MOXXET CBHIIETEIILCTBOBATh W JEpPUBATOTpaMMa CTEKJIa C COB-
MecTHbIM conepxanuem B,03+NaF=50 xn0.1.%, npencraBnennas Ha puc. 4.
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Kak BHOHO W3 AepHBAaTOrpaMMBbl, TeMIlepaTypa Hadajga JaedopMaiuu
creksa 39°C HECKOJIBKO HIKE UIIATOMETPUUECKOI Temieparypsl qedopma-
un (410°C), 9TO SBISIETCST PE3yJIBTATOM PAa3HBIX CHOCOOOB OMPEICIICHUS.
Hanee mpu Ttemmeparype 590°C umeercst sk30TepMudecKuil  dddexT
KpUCTaUIH3aluK, a npu temmeparype 645°C — sHporepmudeckuii dhdext
aBnenus. Temneparypa miasieHus npu 645°C odeHb 6im3Ka K TeMmepa-
type tasinenns NazBOs, kotopas cocrasiser 675°C. Bo3mokHO Takke, 3T
TeMmIeparypa COOTBETCTBYET KAaKOW-TO 3BTEKTUKE MEKIY BBINAJAIOLIMMU
IIPU KpUCTAIUIM3AaLUH (pa3aMu.

HccnenoBanue IIOTHOCTH M MOJIBHOTO 00beMa CTeKol (puc. 5) 3Toro
&Ke pas3pesa MOKazalo HECKOJIBKO HeoOblyHOe MX u3MeHeHue. OHO 3aKiio-
9aeTcsi B TOM, YTO €CJIM IUIOTHOCTh CTEKOJI MPOXOJIUT Yepe3 MaKCUMyM (MH-
TEepBaJI ¢ COBMECTHBIM conaepkanueM B,03-NaF ot 40 no 60 wmo1.%), To
MOJIbHBIN 00BEM BCe BPEMsI YMEHbBIIIAETCS BO BCEM MHTEpPBaJle COCTABOB.

.
d, r/em
2.52
2.50
v Y
2,48 er.s CM /MO
2,46
2.44
2.42
2,40
2,38
2,36
2,34

o B U B E 8

o 20 %0 0 80 100 o 20 %0 € 80 100
B,0y/NaF = 1/1. moa.% B,0y/NaF =1/1, moa.%

Puc. 5. VIameHeHre NnoTHOCTM 1 MONSIPHOTrO ob6bema CTeKon B 3aBUCMMOCTM OT COCTaBMsto-
wen B,Os+NaF no paspesy B,Os/NaF = 1/1.

[Tpn ananu3e moBeAECHUS KPUBOW M3MEHEHHS] MOJIBLHOTO 00BeMa MOXKHO
3aMETUTh, YTO TOYKA C COBMECTHBIM conepkannem B,0z+NaF = 50 mo1.%
ABIISICTCA TNEpeJOMHON. Jlo 3TOHM TOYKM HM3MEHEHHE MOJBHOTO 00BbeMa
MIPOUCXOAUT BEJIMYMHOM nopsaaka 0.65 cm*/mon IIPH BBEICHUM OJHOTO MO-
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nspHoro mpoueHTa B,Os+NaF. Ilocie 3Toif TOYKM M3MEHEHHE MOJBHOTO
o6bema coctasisier mopsiaka 0.1 cy’/von Ha KaxIplil MPOLEHT BBEICHHOTO
B,0Os;+NaF. Takast nuHeliHas 3aBUCUMOCTh MOJIBHOTO 00bheMa C TOUKOH pa3-
JIOMa MOXET CBHUJIETEIbCTBOBATH O PA3HOCTH MEXAHU3MOB MPOUCXOJSIIETO
YIUIOTHEHUSI CTPYKTYPBl CTEKOJI. BeposTHO, MOXXHO MpPEAnoyoXHUTh, YTO
nepBasl 4acTh YIUIOTHEHHS CTPYKTYPHI MOXKET OBITh CBSi3aHa C 3aMEeHOil 60-
nee KpynHbIX (Goc]aTHBIX CTPYKTYpHBIX MOTHBOB Ha Oosiee Menkue Oopart-
HBIE, KOTOPBIE, ECTECTBEHHO, 00Pa3yroT O60JIee TUIOTHYIO YITAKOBKY.

Kak BHIHO 13 peHTreHOrpamMMbl Ha puc. 30, B IPOAYKTaxX KPUCTAILUIN3A-
MU CTEKJIa ¢ COBMECTHBIM cozepkanueM B,0Oz+NaF = 20 mo1.% ocHoBHas
¢daza npexacrasiena oprodpocdarom G6opa, CTPyKTypa KOTOPOTO IMPEACTaB-
JSeT TpexMepHas ceTka [4], oOpa3oBaHHas M3 COCIMHEHHBIX OOIIMMH aTo-
Mamu kuciopona terpadapoB (BO4) u (POy). Takum o6GpaszoMm, eciau Ucxo-
JUTh U3 TOTO, YTO B CTPYKTYpE CTEKJIa, BEPOATHEE BCETO, MPUCYTCTBYIOT T€
CTPYKTYpHBIE MOTHBBI, KOTOPBbIE COCTABIISIIOT OCHOBY MPOJYKTOB KPHUCTAJI-
JU3ali, MOKHO TI0JIaraTh, 4YTO B TIEPBOM YaCTH COCTABOB IO MEPE yBEIHUe-
Hust coctapisitonieit B,O3+NaF npoucxoauT nmocreneHHas 3aMeHa TeTpad-
poB (PO,) B ctpykType crekna coctaBa LiPO3z Ha Tetpasapsl (BO,). He mck-
J0YaeTcs TakKe OJHOBPEMEHHOE IMPHUCYTCTBHE M OOpPAaTHBIX CTPYKTYp C
tpeyroibHukamMu (BO3). [lanbHeliee ymioTHEHHWE CTPYKTYPBI, BHAMMO,
cBs3aHo ¢ nepexoqom (BO4) — (BOj3), OCKOIBKY IPOUCXOIUT YBEIUYEHUE
cocrasstonieit B,O3 ¢ 0qHOBpeMEHHBIM YMEHBIIIEHUEM COIePKaHus KUCIIO-
pona.

3nech TpeOyeTcs ciedyroniee HosicHeHue. V3BecTHO, YTO MpH Bapke
CTEKOJI, CoAepKaMX (TOPUABI, BBUIY BBICOKOTO MAPIHAIBEHOTO JABICHUS
¢bTOpa, MpHU BBHICOKUX TeMIIEpaTypax MPOUCXOIUT €ro yjieTyduBaHue [5-7].
Mecra ¢ropa 1100 OCTAIOTCA BaKaHTHBIMHU, JTHOO 3aHMMAET KHUCIOPOJ, BBE-
JICHHBIN KUCIOPOACOAepKAIMMUA KoMIoHeHTaMu. OTcrona, u3-3a HEXBATKH
KHciopoJia BrosiHe BepositeH nepexon (BO4) — (BOs3), mubo nosBienue 1e-
MOYEYHBIX, CIOMCTBIX WM KOJNbIEBbIX rpymi (BO3), conpsikeHHBIX MEKIy
coboii Terpadpamu (BO,), KOTOphIE YacTO BCTPEYAIOTCS B KPHUCTALTUYEC-
kux O6oparax [8].

XuMu4eckasi yCTOHYMBOCTh U3MEPSIIACh METOAOM ONPECIICHUS TOTEPh
Beca Iocie KUMYeHUs 00pas3loB B IMCTHIUIMPOBAHHOI Bojae B TeueHue 10
MuH. Pe3ynpTaThl XMMHUYECKON YCTOWYMBOCTH IpHBeaeHBI Ha puc. 6. Kak
BHJIHO, OHa XOpowo cornacyercs ¢ nopeaenreMm TKJIP u mI0THOCTH B 3aBU-
CHUMOCTH OT COCTaBa.
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Puc. 6. Xumnyeckaa ycTon4mBoCTb CTEKOI

B 3aBWCMMOCTM OT YBENUYEHMNS COCTaBIsAIo-

0 20 40 60 80 100 wen B,Os+NaFno paspesy B,Os/NaF = 1/1.
B,0y/NaF =1/1. moa.%

CTpyKTypHBIE OCOOCHHOCTH U MOBEJICHIE CBOWCTB UCCIIEI0OBAaHHBIX CTE-
KOJI [0 pa3pe3y € MOCTOSHHBIM MOJISIPHBIM cooTHomenuem B,Oz/NaF = 1/1
B cucteme LIPO3-B,03-NaFMokHO CBsi3aTh C MOCTEMEHHBIM IEPEXOIO0M
coctaBoB OT ¢ocdarHoro k 6oparHeiM. EcTecTBEeHHO, 3TO OTpakaeTcs U Ha
coCTaBax BBIMAJAIONIMX NPU KPUCTALIM3AIMHN CTEKOJ KPHUCTAUTMYECKUX
¢a3. Vcxons U3 aHAJIOTHH CTPOCHUS OJIMHKHETO MOPSIKA CTPYKTYPHI CTEKOI
C DJIEMEHTApHOM sTUeHKOM COOTBETCTBYIOIIUX KPUCTAIUIMYECKHX (Da3 MOXKHO
3aKJIIOYUTh, YTO B CTPYKTYpPE MCCIEIOBAHHBIX CTEKOJI, 10 MEpE yBEINYCHUS
cocrasisromein BoOs+NaF, nmeromuecs csa3u P-O mocreneHHO 3aMEHSIOT-
cs cesimu P-O-B u B-O. He uckirovaercs takke Haauuue oKcuOopgTo-
PUAHBIX CTPYKTYPHBIX MOTHBOB, O YEM CBUJETEIHCTBYET MOSBICHUE B MPO-
nykrax kpuctamnuzammu coeauHeHuss NazB3;OsFs. Kpome Ttoro, B aTOM
cucTeMe 00JIacTh CTEKJIIO0OPAa30BaHUS JOBOJILHO OOJbIIAs U CBOMCTBA Me-
HSIOTCSA B IIMPOKOM JHAra3oHe. JTO SBICHUE MOKET OBITh MEPCIEKTUBHBIM
U1l pa3pabOTKH KOHKPETHBIX MPAKTUYECKUX COCTABOB.

Jlannast paboTa BBINMOJIHEHA T10 MPOTPaMMe TOAAEPKKH UCCIIECTOBAHUN
acnimpanToB 2018 Komurera o Hayke PA.

UNUYGA-N3USNFUL LiPO;-B,0;-NAF NUUTGUCLG-NFU
64 AT U-COFE-SNAFLPS YU RO UNUGP LB N0NT
NUSUNFE-3AFLLELE PNPNVAFE-3UL NGSU2NSAFUL

U. U. QULahL3UL

wnbqdky qpbiblpnpply Swdhyny@ubp wjypuf dbnwgibph dpe, fhgspepe Booghbdp,
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LiPO;-B,03-NaF SYSTEM GLASS FORMATION AND THE CHANGE
OF SOME PROPERTIES DEPENDING ON THE COMPOSITION

A. A. ZANGINYAN

M.G. Manvelyan Institute of General and Inorganic Chemistry of NAS RA
Bld. 10, Lane 2, Argutyan Str., Yerevan, 0051, Armenia
E-mail: ashotzzz@mail.ru

The development of modern technology is closely connected with the synthesis of
new, and the improvement of existing materials. Creating new devices is impossible to
imagine without materials with unique properties. In this sense, glasses are
indispensable due to the fact that it is possible to vary the chemical composition in a
very wide range, as well as in view of the very interesting features of the vitreous state.

Along with traditional silicate, borosilicate and other glasses, alkaline
fluorophosphate glasses are of great interest. These types of glasses are widely used in
various branches of science and technology, such as optics, electronics, laser
technologies (creation of materials with high radiation resistance), dosimetric
instruments, solid electrolytes, etc. Also, these glasses, having a high value of thermal
coefficient of linear expansion (TCLE), allow you to create dielectric coatings on metals
such as copper, aluminum, and alloys based on them. These metals with a dielectric
coating are used to create small-sized heating elements and apply thin-film integrated
microstructures on them. Thermal energy that accumulates in the capacitive and
inductive elements of the microstructures, due to the high thermal conductivity of the
metals of the substrate, is intensively discharged into the environment, providing normal
working conditions.

The purpose of this work is to study the glass formation and some properties of the
glasses of the LiPO3-B,03-NaF system to identify the regular features of their change,
which will allow finding ways to solve the above practical problems. Also of great
scientific importance is the identification of the structural features of their structure.
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SYNTHESIS AND ANTIBACTERIAL PROPERTIES OF NEW
SULFONAMIDES BASED ON SUBSTITUTED ARYLALKYL-,
1,4-BENZODIOXAN-2-ALKYL-, ISOCHROMAN-1-METHYLAMINES AND
6,7-DIMETHOXY-1-METHYL-1,2,3,4-TETRAHYDROISOQUINOLINE

A. A. AGHEKYAN, S. 0. VARTANYAN, A. S. AVAKYAN, A. B. SARGSYAN,
H. M. STEPANYAN, R. V. PARONIKYAN and R. E. MURADYAN

The Scientific Technological Center of Organic
and Pharmaceutical Chemistry NAS RA
26, Azatutyan Str., Yerevan, 0014, Armenia
E-mail: aaghekyan@mail.ru

The reaction of arylcyclopentyl(tetrahydropyranyl)methyl-, 1,4-benzodioxan-2-yl-methyl
(ethyl)-, isochroman-1-methylamines and 6,7-dimethoxy-1-methyl-1,2,3,4-tetrahydro-isoquinoline
with phenylsulfo- and tosylchlorides afforded the corresponding substituted sulfonamides. The
antibacterial activity of synthesized compounds was investigated.

References 14.

The interest in derivatives of oxygen- and nitrogen-containing
heterocycles: 1,4-benzodioxane, isochromane, tetrahydroisoquinoline and
opening analogs of the latter is determined by their high and diverse
pharmacological activity. With a view to reveal effective biologically active
substances in this series, over a number of years we have carried our studies
on the synthesis of new amines, amino alcohols, amino amides and diamides
possessing adrenolytic, sympatholytic, antiarrhythmic and antihypoxic
properties [1].

The compounds with arylsulfonamide fragments are widely used as a
highly effective antibacterial medicine for treating various diseases [2].

In the present study the synthesis of new arylsulfonamides is described.
As amino components different amines such as phenylcyclopentyl-, 4-
methoxyphenylpyranylmethyl, 1,4-benzodioxan-2-ylmethyl-, 1-(1,4-
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benzodioxan-2-yl)ethyl, isochroman-1-ylmethylamines and 1-methyl-6,7-
dimethoxy-1,2,3,4-tetrahydroisoquinoline are used.

Recent investigations have shown that some compounds with fragments
of arylcyclo-pentyl- and aryltetrahydropyranylmethylamines possess diverse
biological activities [3, 4]. In continuation of these studies we have
synthesized new sulfonamides 1-4 with high yields by condensation of
amines 5 and 6 with benzenesulfo- and tosylchlorides in the mixture
benzene-water, applying KOH.
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X=(CH,)s, Ri=H: R=H(1); R=CH3(2). X=(CH,CH,),0, R1=CH;0: R=H(3):
R:CH3(4) X:(CH2)4, R1:H(5), X:(CH2CH2)20, R1:CH30(6),
R2:R3:H(7); R,=H, Rs=Et (8),R3:H, R,=CH; (9), R:R2:R3:H(11);
R,=Rs=H, R=CHs(12); R=R,=H, Rs=Et (13): R=CHs, R,=H, Rs=Et (14):
R=Rs=H, R,=CH, (15); R=R,=CHs, Rs=H (16). R=H (17), R=CHs(18).
R,=H (19); Ry=CHs (20); R=R,=H (21); R,=H, R= CH3(22); R=H, R,=CHs
(23). R=H (25), R=CH2(26).

In order to investigate the structure-activity relationship, the
sulfonamides with heteryl fragments were obtained. It is known that
derivatives of 1,4-benzodioxane and isochromane exhibit high
pharmacological activity and are widely used in modern medical practice
[5]. For this reason on the basis of heterylalkylamines, in particular 1,4-
benzodioxan-2-ylmethylamines (7,8), 1-(1,4-benzodioxan-2-yl)ethylamine
(9) and isochroman-1-ylmethylamine (10), the new sulfonamide derivatives
11 -16, 17,18 were synthesized.
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When 1,4-benzodioxan-2- and 3-methyl-1,4-benzodioxan-2-carboxylic
acid hydrazide (19,20) was used as a key starting compound in these
syntheses, the sulfonamide derivatives 21 - 23 were obtained. In this case the
target compounds were isolated in high yields by treatment of water-alkaline
solution with dilute aqueous HCI.

In extension of these investigations and aiming at the search for new
bioactive compounds, in the present study we also describe the synthesis of
sulfonamides in which a nitrogen atom is included in the heterocyclic ring of
the tetrahydroisoquinoline fragment. By interaction of 6,7-dimethoxy-1-
methyl-1,2,3,4-tetrahydroisoquinoline (24) with the above- mentioned
sulfochlorides corresponding sulfonamides 25, 26 were synthesized. The
structure and purity of the synthesized compounds were confirmed by
physicochemical methods and thin-layer chromatography.

The antibacterial activity of compounds was studied by the diffusion
method in agar [6] at a bacterial load of 20 million microbes per 1 mL of
medium. Gram- positive staphylococci (Staphylococcus aureus 209 p,1) and
gram-negative bacilli (Shegella Flexneri 6858, E. coli 0-55) were used in the
experiments. Solutions of test compounds and a control preparation were
prepared in DMSO in a dilution of 1:20. Solutions of test substances (0.1
mL) were added into Petri dishes containing cultures of the above strains of
microorganisms. Diameter (d, mm) of microorganisms growth inhibition
zone after daily growth of test cultures in a thermostat at 37°C was
measured. Furazolidone was used as a positive control [2]. It was found that
the test compounds showed low activity, suppressing the growth of all the
strains of microorganisms used in the 10-12 mm diameter zone significantly
inferior to the control drug (d= 24-25 mm)

Experimental

The IR spectra were recorded on a UR-20 spectrometer from samples
dispersed in mineral oil. The *H and **C NMR spectra were measured on a
Varian Mercury-300 instrument from solutions in DMSO-d6 using
tetramethylsilane as internal reference. The melting points were determined
on a Boetius hot stage. The progress of reactions and the purity of products
were monitored by TLC on Silufol UV-254 plates using benzene—acetone
(3:1) as eluent; development with iodine vapor.

(1-Phenylcyclopentyl)methanamine  (5) and  (4-(4-methoxy-
phenyl)tetrahydro-2H-pyran-4-yl)methanamine (6) were synthesized
according to the procedure reported in [7,8].

(2,3-Dihydrobenzo[b][1,4]dioxin-2-yl)methanamine  (7), N-((2,3-
dihydrobenzo[b]  [1,4]dioxin-2-yl)methyl)ethanamine  (8), 1-(2,3-
dihydrobenzo[b][1,4] dioxin-2-yl)ethanamine (9) and isochroman-1-
ylmethanamine (10) were prepared as described in [9-12].
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2,3-Dihydrobenzo[b][1,4]dioxine-2-carbohydrazide (19) and 3-
methyl-2,3-dihydrobenzo[b][1,4]dioxine-2-carbohydrazide (20) were
synthesized according to the procedure reported in [13, 14].

General procedure for the preparation of Sulfonamides. A solution
of 1.7 g (30 mmol) of KOH in 15 ml of water was slowly added to a solution
of 15 mmol of the amino compounds (5-10,19, 20, 24) in 45 ml of benzene at
5°C. After cooling the mixture at -2°C, 17 mmol in 20 ml benzene of the
corresponding sulfochloride was slowly added, stirred at this temperature for
5 h. The mixture was left overnight and heated for 10-12 h at 70-75°C. The
organic layer was washed with dilute hydrochloric acid (1: 3), water, a 5%
solution of Na,COj3 and again water, dried with Na,SO,4. The solvent was
distilled off, the residue was crystallized by ether and recrystallized.

N-((1-Phenylcyclopentyl)methyl)benzenesulfonamide (1).Yield 81%,
mp 82-84°C (ether), R 0.45. IR spectrum, v, cm™: 3280(NH), 1607, 1568
(arom.), 1329, 1158 (SO,). *H NMR spectrum, 8, ppm: 1.56-1.76 m (4H),
1.79-1.89 m (2H) and 1.93-2.03 m (2H, CsHg), 2.82 d (2H, J=6.7, NCH,),
7.02 br. t (1H, J=6.5, NH), 7.11-7.18 m (1H) and 7.20-7.25 m (4H, C¢Hs),
7.48-7.55 m (3H) and 7.68-7.73 m (2H, CgHsS). *C NMR spectrum, dc,
ppm: 22.9, 34.8, 50.8, 51.2, 125.1, 126.3, 126.5, 127.4, 128.1, 131.0, 140.9,
146.1. Found, %: C 68.87; H 6.89; N 4.71. C15H2;NO,S. Calculated, %: C
68.54; H 6.71; N 4.44.

4-Methyl-N-((1-phenylcyclopentyl)methyl)benzenesulfonamide
(2).Yield 78%, mp 98-100°C (benzene), Ry 0.48. IR spectrum, v, cm™:
3271(NH), 1609, 1578 (arom.), 1331, 1164 (SO,). *H NMR spectrum, 3,
ppm: 1.56-1.76 m(4H), 1.78-1.88 m (2H) and 1.92-2.02 m(2H, CsHg), 2.41 s
(3H, CHj3), 2.80 d (2H, J=6.7, NCH), 6.92 br. T (1H, J=6.7, NH), 7.09-7.16
m (1H, CgHs ), 7.20 -7.25 m (6H, Ar), 7.56-7.60 m (2H, C¢H.). *C NMR
spectrum, d¢c, ppm: 20.8, 22.9, 34.8, 50.8, 51.2, 125.1, 126.3, 126.5, 127.4,
128.7, 138.0, 141.2, 146.2. Found, %: C 69.41; H 7.32; N 4.53. C19H,3NO,S.
Calculated, %: C 69.27; H 7.04; N 4.25.

N-((4-(4-Methoxyphenyl)tetrahydro-2H-pyran-4-yl)methyl)benzene-
sulfonamide (3). Yield 76%, mp 142-144°C (ethanol), R¢ 0.51. IR spectrum,
v, cm™ 3269(NH), 1610, 1573 (arom.), 1337, 1172 (SO,). 'H NMR
spectrum, 6, ppm: 1.85 ddd (2H, J=14.0, 9.4, 3.9, CH;), 1.93-2.02 m (2H,
CH,), 2.78 d (2H, J=6.6, NCH,), 3.38 ddd (2H, J=11.4, 9.4, 2.6, OCHy), 3.64
ddd (2H, J= 114, 5.0, 3.5, OCH,), 3.77 s (3H, OCHg3), 6.78-6.83 m (2H,
CeHy), 7.12 br.t (1H, J=6.6, NH) 7.13-7.18 m (2H, C¢H,), 7.41-7.54 m (3H,
meta, para- CgHs), 7.68-7.73 m (2H, orto-CgHs). 3¢ NMR spectrum, dc,
ppm: 32.7, 39.1, 53.1, 54.4, 62.9, 113.3, 126.2, 127.6, 128.1, 131.1, 134.3,
140.9, 157.2. Found, %: C 63.39; H 6.72; N 4.12. C;9H23NO,S. Calculated,
%: C 63.13; H 6.41; N 3.88.

N-((4-(4-Methoxyphenyl)tetrahydro-2H-pyran-4-yl)methyl)-4-me-
thylbenzenesulfonamide (4). Yield 79%, mp 160-162°C (ethanol), R¢ 0.53.
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IR spectrum, v, cm™: 3284(NH), 1608, 1570 (arom.), 1340, 1155 (SO,). *H
NMR spectrum, 8, ppm: 1.84 ddd (2H, J=14.0, 9.4, 3.9, CH,), 1.93-2.02 m
(2H, CHy), 2.40 s (3H, CHj3), 2.81 d (2H, J=6.6, NCH,), 3.37 ddd (2H,
J=11.3, 9.4, 2.6, OCH,), 3.64 ddd (2H, J= 11.3, 5.0, 3.5, OCH,), 3.78 s (3H,
OCHpg), 6.78-6.83 m (2H) and 7.13-7.18 m (2H, C¢H,0), 7.13 br.t (1H,
J=6.6, NH), 7.27-7.34 m (2H) and 7.66-7.73 m (2H, CgH,). Found, %: C
64.20; H 6.93; N 4.06. C5H2sNO,S. Calculated, %: C 63.97; H 6.71; N 3.73.
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-yl)methyl)benzenesulfon-
amide (11). Yield 74%, mp 103-104 °C (benzene), R¢ 0.54. IR spectrum, v,
cm: 3277(NH), 1590, 1500 (arom.), 1314, 1155 (SO,). *H NMR spectrum,
3, ppm: 2.92-3.09 m (2H, NCH,), 3.92 dd (1H, J=11.4, 6.9, OCHy), 4.12-
4.18 m (1H, OCH), 4.28 dd (1H, J= 11.4, 2.3, OCH,), 6.68-6.79 m (4H,
C¢Hy), 7.55-7.67 m (3H) and 7.80-7.84 m (2H, C¢Hs), 7.77 br.t (1H, J=5.8,
NH). Found, %: C 59.31; H 5.21; N 4.86. C;5sH15sNO,S. Calculated, %: C
59.00; H 4.95; N 4.59.
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-4-methylbenzene-
sulfonamide (12). Yield 72%, mp 110-112°C (ethanol), R¢ 0.52. IR
spectrum, v, cm™: 3274(NH), 1591, 1497 (arom.), 1335, 1159(SO,). H
NMR spectrum, 8, ppm: 2.43 s (3H, CH3), 2.93-3.10 m (2H, NCH,), 3.93 dd
(1H, J=11.4, 6.9, OCHy), 4.12-4.19 m (1H, OCH), 4.27 dd (1H, J=11.4, 2.3,
OCHy,), 6.68-6.79 m (4H, C¢H,), 7.29-7.33 m (2H, CsH4CHj3),7.68-7.72 m
(2H, C¢H4CH3), 7.78 br.t (1H, J=5.8, NH). *C NMR spectrum, 8¢, ppm:
20.8,42.2,64.9,71.2,116.4, 116.6, 120.5, 120.7, 126.4, 128.9, 137.6, 141.7,
142.3, 142.6. Found, %: C 60.39; H 5.64; N 4.61. C4sH;7NO,S. Calculated,
%: C 60.17; H 5.37; N 4.39.
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-N-ethylbenzene-
sulfonamide (13). Yield 72%, mp 64-65°C (benzene), R; 0.46. IR spectrum,
v, cm™: 1590, 1494 (arom.), 1333, 1161 (SO,). *H NMR spectrum, &, ppm:
1.13t (3H, J=7.1, CHg3), 3.17-3.38 m (2H, NCH,CHj3), 3.45 dd (1H, J=15.0,
5.2, NCH,), 3.34 dd (1H, J=15.0, 6.2, NCH,), 4.03 dd (1H, J= 11.4, 6.6,
OCHy), 4.33 dd (1H, J=11.4, 2.3, OCH,), 4.35-4.42 m (1H, OCH), 6.71-
6.81 m (4H, CgHy), 7.53-7.65 m (3H, C¢Hs), 7.81-7.85 m (2H, CgHs). °C
NMR spectrum, ¢, ppm: 13.3, 44.1, 47.5, 65.0, 71.7, 116.5, 116.6, 120.7,
120.8, 126.6, 128.6, 132.0, 139.1, 142.0, 142.6. Found, %: C 61.47; H 6.00;
N 4.48. C17H19NO,S. Calculated, %: C 61.24; H 5.74; N 4.20.
N-((2,3-Dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-N-ethyl-4-methyI-
benzenesulfonamide (14). Yield 74%, mp 76-78°C (benzene), R¢ 0.50. IR
spectrum, v, cm™: 1595, 1490 (arom.), 1336, 1165 (SO,). *H NMR spectrum,
3, ppm: 1.14 t (3H, J=7.1, CH,CH3), 2.41 s (3H, CHj3), 3.18-3.39 m (2H,
CH,CHj3), 3.34 dd (1H, J=15.0, 6.2, NCH,), 3.46 dd (1H, J=15.0, 5.2,
NCH,), 4.03 dd (1H, J=11.4, 6.6, OCH,), 4.33 dd (1H, J=11.4, 2.3, OCH)),
4.38-4.45 m (1H, OCH), 6.70-6.80 m (4H, Cg¢H,), 7.30-7.35 m (2H) and
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7.70-7.75 m (2H, C¢H,S). Found, %: C 62.52; H 6.31; N 4.29. C13H1NO,S.
Calculated, %: C 62.23; H 6.09; N 4.03.

N-(1-(2,3-Dihydrobenzo[b][1,4]dioxin-2-yl)ethyl)benzenesulfonamide
(15). Yield 67%, mp 134-135°C (ethanol), R; 0.46. IR spectrum, v, cm™:
3275(NH), 1596, 1500 (arom.), 1332, 1159(SO,). Two diastereomers, 1/1.
'H NMR spectrum, &, ppm: 1.02d (1.5H, J=6.8, CHsCH), 1.05d (1.5H,
J=6.8, CH3CH), 3.40-3.45 m (0.5H) and 3.52 -3.57 m (0.5H, CHCH3), 3.81 -
4.00 m (2H) and 4.23-4.37 m (1H, OCH,CHO), 6.70-6.78 m (4H, CgH,),
7.45-7.60 m (3H) and 7.78-7.88 m (3H, NH and C¢Hs). Found, %: C 60.36;
H 5.59; N 4.62. C16H,7NO,S. Calculated, %: C 60.17; H 5.37; N 4.39.

N-(1-(2,3-Dihydrobenzo[b][1,4]dioxin-2-yl)ethyl)-4-methylbenzene-
sulfonamide (16). Yield 64%, mp 120-121°C (toluene), Rf 0.51. IR
spectrum, v, cm™: 3270(NH), 1598, 1498 (arom.), 1338, 1162 (SO,). Two
diastereomers, 1/1. *H NMR spectrum, 6, ppm: 1.01d (1.5H, J=6.8, CH3CH),
1.04d (1.5H, J=6.8, CH3CH), 2.44 s (3H, CHsAr), 3.25-3.37 m (0.5H) and
3.42-3.53 m (0.5H, CHCHj3), 3.77-4.00 m(2H) and 4.22-4.36 m (1H,
OCH,CHO), 6.66-6.78 m (4H, CgH,), 7.27-7.34 m (2H, C¢H4CHs3), 7.66-
7.75 m (3H, NH and CgH4CHa). *C NMR spectrum, 3¢, ppm: 15.8 and 16.5,
20.8, 48.7 and 48.8 , 64.7 and 64.8, 74.6 and 75.0, 116.3, 116.4, 116.4 and
116.5, 120.4, 120.5, 120.5 and 120.5, 126.3 and 126.3, 128.8 and 128.9,
138.7 and 138.9, 141.5 and 141.6, 142.4 and 142.8, 142.8 and 143.0. Found,
%: C 61.53; H5.92; N 4.58. C;;H1sNO,S. Calculated, %: C 61.24; H5.74; N
4.20.

N-(Isochroman-1-ylmethyl)benzenesulfonamide (17).Yield 80%, mp
85-86°C (ethanol), Rf 0.47. IR spectrum, v, cm™: 3242 (NH), 1331, 1167
(SO,). *H NMR spectrum, 8, ppm: 2.69 ddd (1H, J=16.2, 5.1, 4.4, CH,), 2.82
ddd (1H, J=16.2, 7.8, 5.0, CH,), 3.06 ddd (1H, J=13.5, 8.5, 4.8, NCH,), 3.23
ddd (1H, J=13.5, 6.1, 3.2, NCH,), 3.66 ddd (1H, J=11.4, 7.8, 4.3, OCH,),
3.96 ddd (1H, J=11.4, 5.1, 5.1, OCH,), 4.70 dd (1H, J=8.5, 3.2, CH), 7.01-
7.13 m (4H, C¢Hy), 7.47-7.57 m (4H, NH and meta, para-CsHs), 7.81-7.86 m
(2H, orto-CgHs). *C NMR spectrum, 8¢, ppm: 28.1, 46.8, 61.1, 73.9, 124.5,
125.5, 126.0, 126.3, 128.2, 128.2, 131.2, 133.4, 134.5, 141.0. Found, %: C
63.61; H 5.88; N 4.93. C1cH17NO3S. Calculated, %: C 63.34; H 5.65; N 4.62.

N-(Isochroman-1-ylmethyl)-4-methylbenzenesulfonamide (18).Yield
82%, mp 96-97°C (benzene), Rs 0.52. IR spectrum, v, cm™: 3244(NH), 1329,
1165 (SO,). *H NMR spectrum, &, ppm: 2.42 s (3H, CH3), 2.70 ddd (1H,
J=16.2, 5.1, 4.4, CH,), 2.84 ddd (1H, J=16.2, 7.8, 5.0, CH,), 3.07 ddd (1H,
J=13.5, 8.5, 4.8, NCHy), 3.24 ddd (1H, J=13.5, 6.1, 3.2, NCH,), 3.66 ddd
(1H, J=11.4,7.8, 4.3, OCH,), 3.97 ddd (1H, J=11.4, 5.1, 5.1, OCH,), 4.71 dd
(1H, J=8.5, 3.2, CH), 7.02-7.13 m (4H, CgH,), 7.30-7.35 m (2H) and 7.70-
7.75 m (2H, CgH,S), 7.78 br.t (1H, J=5.8, NH). Found, %: C 64.58; H 5.98;
N 4.62. C17H19NO3S. Calculated, %: C 64.33; H 6.03; N 4.41
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N’-(2,3-Dihydrobenzo[b][1,4]dioxine-2-carbonyl)benzenesulfono-
hydrazide (21). Yield 76%, mp 210-212°C (ethanol), R¢ 0.36. IR spectrum,
v, cm™: 3320, 3067 (NH), 1682 (C=0), 1347, 1163 (SO,). 'H NMR
spectrum, o, ppm: 4.01 dd (1H, J=11.4, 6.1, CH,), 4.13 dd (1H, J=11.4, 2.8,
CH,), 4.61 dd (1H, J=6.1,2.8, CH), 6.76-6.84 m (3H) and 6.86-6.91 m (1H,
CeHy), 7.43-7.49 m (2H, meta - C¢Hs), 7.53-7.59 m (1H, para-CgHs), 7.74-
7.79 m (2H, orto-CgHs), 9.90 br.s (2H, NH). *C NMR spectrum, 8¢, ppm:
64.3, 71.3, 116.6, 117.0, 120.9, 121.0, 127.6, 128.1, 132.1, 138.7, 141.9,
142.6, 165.0. Found, %: C 54.12; H 4.51; N 8.60. C;5H14N,0sS. Calculated,
%: C 53.88; H 4.22; N 8.38.

N’-(2,3-Dihydrobenzo[b][1,4]dioxine-2-carbonyl)-4-methylbenzene-
sulfonohydrazide (22). Yield 73%, mp 188-190°C (ethanol), R 0.42. IR
spectrum, v, cm™: 3324, 3073 (NH), 1680 (C=0), 1341, 1160 (SO,). *H
NMR spectrum, o, ppm: 2.43 s (3H, CHs), 4.03 dd (1H, J=11.4, 6.1, CH,),
4.15 dd (1H, J=11.4, 2.8, CH,), 4.64 dd (1H, J=6.1, 2.8, CH), 6.78-6.90 m
(4H, CgHy), 7.43-7.49 m (2H) and 7.55-7.60 m (2H, C¢H,S), 9.91 br.s (2H,
NH). Found, %: C 55.38; H 4.83; N 8.37. C15H1sN,0sS. Calculated, %: C
55.16; H 4.63; N 8.04.

N-(3-Methyl-2,3-dihydrobenzo[b][1,4]dioxine-2-carbonyl)benzene-
sulfonohydrazide (23). Yield 75%, mp 208-209°C (ethanol), R¢ 0.38. IR
spectrum, v, cm™: 3317, 3052 (NH), 1679 (C=0), 1340, 1159 (SO,). *H
NMR spectrum, 3, ppm: 1.16 d (3H, CHs, J=6.3Hz), 4.02 dk(1H, CHCHgs, J=
6.8,6.3 Hz), 4.12 d (1H, CHCO, J= 6.8 Hz), 6.73-6.81 m(3H) and 6.82-6.89
m(1H, C¢Hy), 7.46-7.53 m (2H, m-C¢Hs), 7.56-7.62 m (1H, p-C¢Hs), 7.82 -
7.87 m (2H, 0-CgHs), 9.80 br.s (1H, NH), 10.48b.s (1H, NH). Found, %: C
55.29; H 4.79; N 8.30. CyH16N,OsS. Calculated, %: C 55.16; H 4.63; N
8.04.

6,7-Dimethoxy-1-methyl-2-(phenylsulfonyl)-1,2,3,4-tetrahydroiso-
quinoline (25). Yield 74%, mp 90-92°C (toluene), R¢ 0.41. IR spectrum, v,
cm™: 1600, 1490 (arom.), 1372, 1160 (SO,). *H NMR spectrum, 5, ppm:
1.40 d (3H, J=6.7, CHj3), 2.46-2.63 m (2H, CH,), 3.35 ddd (1H, J=13.7, 9.9,
6.0, NCHy), 3.70 s (3H, OCHpg), 3.75 s (3H, OCHj3), 3.82 ddd (1H,J=13.7,
5.5, 3.0, NCHy), 5.00 k (1H, J=6.7, CH), 6.42 s(1H,CsH,), 6.60 s (1H, C¢H,),
7.42-7.55 m (3H, meta, para-CgHs), 7.73-7.77 m (2H, orto-C¢Hs). Found, %:
C 62.47; H 6.39; N 4.29. Cy5H,;NO,S. Calculated, %: C 62.23; H 6.09; N
4.03.

6,7-Dimethoxy-1-methyl-2-tosyl-1,2,3,4-tetrahydroisoquinoline
(26).Yield 77%, mp 157-159°C (ethanol), R; 0.46. IR spectrum, v, cm™:
1610, 1500 (arom.), 1338, 1170 (SO,). *H NMR spectrum, &, ppm: 1.39 d
(3H, J=6.7, CH3CH), 2.39 s (3H, CH3), 2.46-2.64 m (2H, CH,), 3.32 ddd
(1H, J=13.7, 10.3, 5.5, NCH,), 3.71 s (3H, OCH3), 3.75 s (3H, OCHj3), 3.74 -
3.82 m (1H, NCH,), 4.96 k (1H, J=6.7, CH), 6.43 s (1H, C¢H,), 6.59 s (1H,
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CeHy), 7.22-7.27 m (2H, CgH,), 7.59-7.64 m (2H, C¢H,4). Found, %: C 63.38;
H 6.70; N 4.09. C19H,3NO,S. Calculated, %: C 63.13; H 6.41; N 3.88.

SHELUUULLUO UPPLULYPL-, 1,4-261L201POLUEL-2-ULUbL-,
PQNLLNU T L-1-UGR-PLUUTHULLELD B 6,7-4hU GR-0LUP-1-UGR-bL-
1,2,3,4-SESLUSP-LOPQNLPLALR LD SPUTEL 1LY UL
UFLHN LUUPYLELP URLREGQL NF SUUUATUSELPUL
SUSUNFR-3NFLLELE

U U 116u3uy, U. 0. 1 uMM-UL3uy, U. U. T4 ue3U, U £, UUrq-u3uy,
N UL USEOUL3UL, - 4. MULALPE3UL U - 6. UNFTE-3UL
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CUHTE3 U AHTUBAKTEPHUAJIbHBIE CBOMCTBA HOBBIX
CYJb®OHAMMUIOB HA OCHOBE 3AMEHIEHHBIX APUJIAJIKWJI-,
1,4- BEH30JUOKCAH-2-AJIKUJI-, ©3OXPOMAH-1-METHJIAMWHOB
" 6,7-AUMETOKCHU-1-METWJI-1,2,3,4-TETPAT'HAPOU3OXNHOJIMHA
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C uenbo BBISABICHHS ONPEACICHHBIX 3aKOHOMEPHOCTEH CBSI3H “CTPYKTYpa—OHOJI0-
THYeCKasi aKTUBHOCTD B sy 3aMELICHHBIX CYJIb(OHAMHUIOB HAMHU TPEIANPUHST CHHTE3
HOBBIX COCIHMHEHHI, COIEpKAllUX apHIAIKWIbHBIE U TeTepuibHble (parMeHTbl. s
3TOTO B3auMOAEHCTBUEM OEH30JICYNB(GOXIOPHIA U TOSWIXJIOPHIA C apUIIIHKIIOICHTHII
(wim  terparugpornupaHuwi)MeTmwiamMuHaamMu U (1,4-0eH30aM0KCaH-2-1IT)-Me THII(MITH
STHII)-, H30XPOMaH-1-MeTHIIaMUHAMH, a TakXke ¢ 6,7-mumerokcu-1-meTmn-1,2,3,4-tetpa-
THJPOU30XMHOJIMHOM CHHTE3UPOBAaHBI COOTBETCTBYIOIINE II€JIEBbIE BeliecTBa. M3ydeHsl
aHTHOAKTepHAIbHBIE CBOMCTBA MOJTYYEHHBIX COSJMHEHNH.
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SYNTHESIS OF A NEW ENANTIOMERICALLY ENRICHED
a-AMINO ACID USING THE GLASER REACTION
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A method for the synthesis of a new enantiomerically enriched (S)-2-amino-8-hydroxy-octa-
4,6-diynoic acid using the Glaser reaction has been developed. Ni(ll) Schiff base complex of
propargylglycine and a chiral auxiliary agent (S)-2-N-[N’-(benzylprolyl)-amino]benzophenone was
used as the starting synthon.The enantiomeric excess (ee) of the isolated target amino acid exceeds
98%.

Table 1, references 10.

Non-protein amino acids have completely different application areas [1].
In humans, they play an important role as intermediate metabolic products,
for example, in the biosynthesis of the neurotransmitter of gamma-
aminobutyric acid (GABA) [2]. Many amino acids are used to synthesize
other molecules, for example: tryptophan is a precursor of the
neurotransmitter  serotonin  [3]. L-Tyrosine and its predecessor,
phenylalanine, are precursors of the neurotransmitters dopamine, adrenaline
and norepinephrine of catecholamines [4]. Glycine is the precursor of
porphyrins [5]. Some non-protein amino acids are used by plants to protect
against herbivores. For example, canavanine is an analogue of arginine,
which is found in many legumes and in particularly large quantities in
Canavalia gladiata (xiphoid canal) [6]. This amino acid protects plants from
predators, for example insects, and when some untreated legumes are used
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they can cause diseases in humans and poisoning in animals grazing in the
areas of these plants growing [7].

Non-protein amino acids, which are derivatives of protein amino acids,
contain radicals of different nature in the side group, as for example,
acetylene, olefin, aromatic, heterocyclic substituents. Among these amino
acids there is a large class of unsaturated amino acids that are considered to
be valuable synthetic compounds in the field of organic chemistry. For
example, studies of the biological activity of propargylglycine have shown
that it strongly inhibits the growth of Saccharomyces cerevisiae and to a
lesser extent, E. coli; it also acts as an amylase suppressor and activates
pyridoxal phosphate-dependent enzymes [8].

This paper reports on the synthesis of a new unsaturated amino acid
containing two acetylenic groups linked by a C-C bond (see Scheme).
Ni''complex of the Schiff base of (S)-propargylglycine and chiral auxiliary
(S)-BPB (1) was used as the initial amino acid synthon, and propargyl
alcohol was used as the second terminal agent. Complex 1 was synthesized
according to the previously developed method [9].

Scheme
(o] (6]
H cu) ar
o o, Et;N/ Dioxane O
| = + = » / =
\

Ni''-(S)-BPB-(S)-PGly

(2
(1)
/ (S)-BPB
N

o) 1

H O)&/H
"//, J— —
—_—
OH

H,N (i) 2N HCl, 50°C;

@) (ii) Dowex 50

To determine the optimal conditions for the Glaser reaction of complex
1, various systems (solvent and base) CH3;CN/K,CO3;, CH3CN/NaOH, 1,4-
dioxane/K,COs3, 1,4-dioxane/NaOH, 1,4-dioxane/triethylamine  were
investigated. The reaction was carried out both at room temperature and
when heated to 120°C and with periodic air supply. The reaction was
monitored by TLC [SiO;, CH3;COOC,Hs/CH3;COCH3=5/1] by the
disappearance of traces of the starting complex 1 and the formation of
products 2. The results are shown in Table.
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Table

Cross-coupling reaction of complex 1with propargyl alcohol

. Duration Che_mlca
Solvent Basis, (eq.) h ’ T,°C | lyield,
our 0 *
CH3CN K,COs3 (3) 4 20 <5
CH3CN K,CO;s (5) 4 100 15
1,4-dioxane K2CO; (3) 6 45 10
1,4-dioxane NaOH (3) 6 60 5
1,4-dioxane NaOH (5) 8 120 7
1,4-dioxane Triethylamine™ 7 60 50
1,4-dioxane Triethylamine™ 10 120 | 60-65

The ratio of the original complex / CuJ/HC=C-CH,-OH = 1/1/3

* — Chemical yield was determined according to TLC, according to the ratio
of the original and the resulting complex

** _ for 1 g of the initial complex 10 ml of 1,4-dioxane and 10 ml of
triethylamine

As follows from the data of Table, the best results on the degree of
conversion of the starting complex 1 were recorded in dioxane with heating
and an excess of triethylamine base.

Isolation and purification of the target amino acid from the reaction
mixture of the alkylated complex 2, was carried out according to the
standard procedure. The enantiomeric excess (ee) of the isolated amino acid,
according to chiral HPLC, exceeded 99%.

Thus, as a result of the research, a new enantiomerically enriched (S)-2-
amino-8-hydroxy-octa-4,6-diynoic acid (3) containing bis-acetylene bonds
was obtained.

Experimental part

The H and **C NMR spectra were recorded on a Mercury 300 Varian
instrument (300 MHz). Optical rotation was measured on a Perkin Elmer
polarimeter, and the enantiomeric purity of the amino acid was determined
by HPLC analysis using a chiral phase of the “Diaspher-110-Chirasel-E-PA”
type 6.0 um, column 4.0x250 mm. The melting point was measured on a
“Stuart SMP3” instrument. We used amino acid and other reagents from
Aldrich and Reahim.

The technique of cross-coupling reaction. To 1 g (0.002 mol) of
complex with 0.384 g (0.002 mol) of copper iodide in 10 ml of 1,4-dioxane,
10 ml of triethyl amine and 0.345 ml (0.006 mol) of propargyl alcohol were
added.The mixture was stirred while heating to 110-120°C.The reaction was
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monitored by TLC [SiO,, CH3;COOC,Hs/CHCI; (3/1)] following the
disappearance of traces of the initial complex 1. After completion of the
reaction, the mixture was extracted with CHClj3, concentrated, the complex
was purified by column chromatography [SiO,, 3x20 cm,
CH3;COOC,Hs/CHCI; (3/1)].

Complex 2. Yield 66.6%. Calcd for Ca3H 9N3NiO, (589.15): C 67.14; H
4.95; N 7.12. Found: C 67.06; H 4.82; N 7.08. Mp. 229 °C. [a]p?=+2447.3°
(c 0.15, CH30H)."H NMR (CDCls, d, J/Hz.): & = 2.04-2.17 (2H, m, v,8-H
Pro); 2.33 (1H, w,dd, J=17.8, 7.9, CH,CH); 2.41-2.55 (1H, m, B-H Pro);
2.75 (1H, wd, J=17.8, CH,CH); 2.90-3.02 (1H, m, B-H Pro); 3.20 (1H, br.
OH); 3.52 (1H, dd, J=10.8, 6.1, a-H Pro); 3.56-3.67 (2H, m, vy, &-H Pro);
3.63 (1H, d, J=12.5, CH,Ph); 4.02 (1H, dd, J=7.9, 1.9, CHCH,); 4.42 (1H, d,
J=12.5, CH,Ph); 4.23 (2H, ws, OCH,); 6.66 (1H, dd, J=8.2, 2.2, CsH,); 6.69
(1H, ddd, J=8.2, 6.4, 1.1 C¢H,); 7.03 (1H, br.d, J=7.4, Ar); 7.17 (1H, ddd,
J=8.6, 6.4, 2.2, CsHy,); 7.19 (1H, br. t, J=7.4, Ph); 7.26-7.30 (1H, m, Ar);
7.32-7.39 (2H, m, Ph); 7.45-7.56 (3H, m, Ar); 8.08-8.12 (3H, m, Ar); 8.13
(1H, dd, J=8.6, 1.1, C¢H4). °C NMR (75.5 m.d., Hz, CDCls): § = 23.9 (y-
CH; Pro); 24.3 (CH,C=C); 30.7 (B-CH, Pro); 51.2 (CH,OH); 57.7 (5-CH,
Pro); 63.9 (CH; Ph); 67.0 (CH); 70.2 (C=C); 70.8 (CH) 71.4 (C=C); 75.8
(C=C); 77.4 (C=C); 120.9 (4-CH CgH,); 124.0 (6-CH CgHy); 126.3; 126.8
(CH); 127.8 (CH); 129.0 (3.3[1-CH Ph); 129.0 (CH); 129.2 (CH); 129.3
(CH); 130.1 (CH); 131.7 (2.2(1-CH Ph); 132.6 (3-CH Cg¢Hy); 133.5 (5-CH
CeH,); 133.6; 134.2; 142.9; 172.0; 178.6; 180.6.

Isolation of the target amino acid from the complex was carried out
according to the standard procedure [10]. To do this, 5 ml of CH3;OH was
added to the complex and 5 ml of an aqueous solution of 2N HCI was added
to the mixture with stirring and heating to 50°C. After the red color,
characteristic of these complexes, disappeared from the solution, the initial
chiral auxiliary reagent (S)-BPB was extracted with chloroform. The
aqueous fraction was subjected to ion exchange purification using cation
exchange resin Ku-2x8 in the H* form (eluent 8% NH,OH), the ammonia
eluate was concentrated under vacuum.

(S)-2-Amino-8-hydroxy-octa-4,6-diynoic acid (3) Yield 48%. Calcd.
forCgHgNO; (167.07), C, 57.48; H, 5.43; N, 8.38. Found: C 57.42; H 5.42; N
8.51. Mp. 202 °C, [a]p® =+77.3° (¢ 0.15, HCI). *H NMR (D-0, 5, m.d., Hz):
0 =64.37 (2H, t,J = 0.9, CH,-OH), 4.01 (1H, t, J = 5.6, CH), 3.06 (2H, d, J
=5.6, CH,).
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Pa3paboran MeTO CHHTE3a HOBOW IHAHTHOMEPHO oboramieHHOi (S)-2-amuHO-8-
THIPOKCHOKTA-4,6- TMHHOKHUCIIOTHI ¢ IOMOIIBIO peakuuu [ mazepa. B kagecTBe ncxomHo-
ro cunToHa 061 ucnonb3oBad Ni(ll) kommnexke ocnoBanus udda npomaprunriuiHa
U XUPAIBHOTrO BcroMorarenbHoro pearenra (S)-2-N-[N’-(6ensunnposnin)-aMuHo |6eH-
30(heHOHa.

B Hacrosmei#t pabote coodmaercss 0 CHHTE3¢ HOBOW HEHACHIIIIEHHOW aMUHOKHCIIO-
TBI, COJIepKaIell JBE alleTWICHOBBIE rpynibl, coequaeHHsle C-C cBs3pro. Hammyumme
pe3yNbTaThl MO CTENEHH KOHBEPCHH HMCXOIHOTO KOMIUIEKCa ObUTM 3a()MKCHPOBAaHBI B
cpezie IMOKCaHa MPH HAarpeBaHUU M U30bITKE OCHOBAHMUS TPUATHUIIAMHHA.

CTepeoceneKTUBHOCTh cuHTe3a cocTaBisieT 90-92%, a CcTeneHb YHCTOThI CHHTE3U-
POBaHHOH IIEJIEBOW aMHHOKHUCIIOTHI MpeBbImaeT 95%. CTpykTypa u abcomoTHas KOH(H-
rypanus CHHTE3UPOBAHHOW aMHHOKHCJIOTHI M HPOMEXYTOYHOIO KOMILIEKCa OIpeese-
HBI COBPEMEHHBIMH METOJIaMU (PM3MKO-XMMHUUYECKOTO aHAM3A.
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Quaternary ammonium salts containing along with 4-(prop-2-yn-1-yloxy)but-2-enyl group an
alkyloxycarbonylmethyl group have been synthesized. The synthesized salts were established to
have from moderate to high antimicrobial activity against gram-positive and gram-negative
microorganisms depending on the length of alkyl radical of the alkyloxycarbonylmethyl group. The
acute toxicity of some synthesized compounds has been investigated.

Tables 2, references 18.

The shortage of new antibacterial drugs and increasing resistance of
bacteria to antimicrobial agents are important issues in drug development
studies.

Cationic surfactants, particularly, unsaturated quaternary ammonium
compounds (QAC), including various alkyl chain lengths or alkyl chains
with the same length however with different hydrophobic substituent [1]
possess a wide spectrum of antimicrobial activity and are very prospective as
bactericide agents [2-4]. The activities of the quaternary ammonium
compounds were attributed to their effect on the cell wall resulting in a direct
or indirect lethal effect on the cell viability [5]. Factors controlling their
antimicrobial activity are molecular hydrophobicity [6], adsorbability [7],
surface activity [3] and electron density [8, 9] of the ammonium nitrogen
atom.
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It should be mentioned that along with high antimicrobial activity they
also show good storage stability [10]. QAC belong to moderately dangerous
substances but the majority of them in the applied concentrations are very
good in safety in relation to human body [11].

From the other side, bacterial resistance is a significant problem in the
treatment of bacterial infections [2]. This emerging resistance has fueled a
continuous search for new antibiotics and, therefore, seeking new drugs with
antimicrobial activity and fewer side effects is still a goal for medicinal
chemists.

According to literature data, QAC containing propargyl and allyl type
groups, reveal bactericidal properties [3, 12]. Earlier we established
antimicrobial activity of surface-active
dimethylalkyloxycarbonylmethyl-4-allyloxybut-2-ynyl ammonium chloride
salts against gram-positive and gram-negative microorganisms [13].

As a continuation of these studies and with a purpose to reveal the
dependence of the antimicrobial activity on the structure of ammonium salt,
the synthesis of new QAC containing along with alkyloxycarbonylmethyl
group  4-(prop-2-yn-1-yloxy)but-2-enyl group and study of their
antimicrobial properties are of particular interest.

The initial ammonium salts 1-9 were synthesized by interaction of (E)-
N,N-dimethyl-4-(prop-2-yn-1-yloxy)but-2-enyl-1-amine [14] with alkyl
esters of bromo(chloro)acetic acid in a molar ratio 1:1 in absolute diethyl
ether at room temperature with high yields (85-96%).
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1-9 H

R=CHj3 (1); CsH11 (2); CeHaz (3); C7H1s (4); CsHaz (5); CoHig (6); CaoHa1 (7);
C11H23 (8); C12Has (9); Hlg=Br (1); CI (2-9)

The synthesized ammonium salts are hygroscopic waxy substances,
readily soluble in water, the structures of which were confirmed by the data
of IR and *H NMR spectra and their purity was checked by TLC.
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The antimicrobial activity of compounds 1-9 was studied by the method
of “agar diffusion” and “serial dilutions” on meat-peptone broth (pH=7.2-
7.4) when the bacterial load was 20 min of microbial bodies per 1 ml of
media [15, 16]. Gram-positive staphylococci (St. aureus 209p, 1) and gram-
negative bacilli (St. dysenteriae Flexneri 6858, E. Coli 0-55) were used in
experiments. The investigated substances 0.1 ml of each in the form of
physiological solutions of 1:20 concentration were applied on the slant of
used strains of microorganisms in Petri dish. Record of the results was
carried out by the diameter (d, mm) of the zone of no growth of
microorganisms on the site of the substance application after the daily
cultivation of test cultures in a thermostat at 37°C.

Using the method of serial dilutions rows of 7-8 tubes containing a
nutrient medium with various concentrations of the tested compounds,
starting with 1000 mkg/ml and lower, were composed. The tubes were
seeded with similar amounts of bacterial suspension prepared from an 18
hour culture. The experimental results were recorded visually following the
intensity of microbes growth after 20-24-h incubation in a thermostat at
37°C. A well-known drug Furazolidone [17], the solution of which was
prepared in DMSO, was used as a control under similar conditions.

Study of the antimicrobial activity of compounds 1-9 by the method of
“agar diffusion” showed that they had antimicrobial effect against gram-
positive and gram-negative test cultures inhibiting growth of microorganisms
in the zone of 15-45 mm in diameter (Table 1) depending on the length of
alkyl radical of alkyloxycarbonylmethyl group. The only exception is the
compound 1, which had no antimicrobial activity.

Table 1
Antimicrobial activity of compounds 1-9
Diameter of the zone of growth
inhibition (mm) ’ MIC, mkg/ml
staphylococcus Sh. Sh.
Compound R aureus dysen- E. St. dysen-
terae Coli | aureus terae
209p 1 flexneri | 0-55 | 209p | flexneri
6858 6858
1 CHj; 0 0 0 0 - -
2 CsHy; 22 19 21 22 - -
3 CeHi3 31 25 22 21 1000 1000
4 C;Hys 38 33 25 22 125 500
5 CgHy7 32 33 33 25 625 625
6 CoHyg 45 40 37 22 31.2 125
7 CioHa 35 40 23 22 3.9 15.6
8 CyHos 30 35 21 20 1.9 7.8
9 CioHos 26 27 17 15 1.9 1.9
Furazolidone 25 24 24 23 31.2 31.2
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The antimicrobial activity of compounds 3-9 was also studied by the
method of “two-fold serial dilutions”. It was established that compounds 3-5
had antimicrobial activity only in high concentrations (Table 1). But
compounds 6-9 had a strong antimicrobial power; their minimal inhibiting
concentration (MIC) was 1.9-31.2 mkg/ml, which many times exceeded the
antibacterial activity of control drug Furazolidone. Only compound 6
inhibited the growth of gram-negative microorganisms in 125 mkg/ml
concentration. The most active compound was dimethyl-(4-(prop-2-yn-1-
yloxy)but-2-enyl)dodecyloxycarbonylmethyl ~ammonium chloride (7),
revealing antibacterial activity in concentration 1.9 mkg/ml.

The acute toxicity of most active compounds 7-9 by the method [18] and
according to guidance “Requirements for preclinical study of the general
toxic effect of new pharmacological substances” (1985) and “Rules for
preclinical evaluation of the safety of pharmacological agents” (GLP) (1992)
have been also investigated. As a result of performed experiments toxic
doses of compounds were established. In determining the parameters of
toxicity (lethal dose 100% — LDqo, lethal dose 50% — LDsy and maximum
tolerated dose — MTD) drugs were administered to animals once,
intraperitoneally and peroral in 5-6 different doses using 6 white mongrel
mice for each dose. LDs, was determined by the method of Litchfield and
Wilcoxon [18].

Acute toxicity data of compounds 7-9 are given in Table 2.

Table 2
Acute toxicity of compound 7-9
Intraperitoneally Peroral
Compound

P LD1po LDso MTD | LD LDsp MTD
7 50 35 (28.9-42.6) 20 | 500 | 350 (294.0-416.5) | 200
8 75 45 (37.8-53.5) 30 | 750 | 500 (423.7-590.0) | 300
9 50 30 (25.0-36.0) 20 | 500 | 350 (291.7-420.0) | 250

As seen from the results of acute toxicity of investigated compounds 7-
9, they belong to the class of compounds with moderate toxicity.

Hereby, the dependence of biological activity on the structure of studied
compounds has been shown. The results indicate the feasibility of the
synthesis of new highly efficient compounds in this series.

Experimental Section

IR spectra were recorded on a Specord IR-75 instrument in mineral oil
or thin layer. NMR spectra were registered on a Varian “Mercury-300” (300
MHz) spectrometer from DMSO-ds—CCl, solutions at 303 K; chemical shifts
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were reported relative to internal TMS. TLC analysis was performed using
“Silufol UV-254” plates eluting with butan-1-ol-ethanol-water-acetic acid,
10:7:6:4 (for ammonium salts) and detecting with iodine vapor.
(E)-N,N-dimethyl-4-(prop-2-yn-1-yloxy)but-2-enyl-1-amine was
synthesized as reported in [14]. Yield 83% bp 70-72°C (4 mm Hg), np®
1.4600. IR spectrum, v, cm*: 3290 (C=CH), 2100 (C=C), 1100 (COC), 630
[8(C=CH)]. 'H NMR spectrum, &, ppm, Hz: 2.14 s (6H, NCHs); 2.73 t
(1H, =CH, J=2.4); 2.83-2.86 m (2H, NCHy); 3.97-4.00 m (2H, OCHy,); 4.06
d (2H, J=2.4, OCH,C=CH); 5.54-5.73 m (2H, CH=CH). Found, %: C 70.65;
H 9.71; N 9.24. CgH;sNO. Calculated, %: C 70.59; H 9.80; N 9.15.
Ammonium salts 1-9. To a solution of 0.0015 mole of (E)-N,N-
dimethyl-4-(prop-2-yn-1-yloxy)but-2-enyl-1-amine in 3 ml of anhydrous
ether was added dropwise 0.0015 mole of halide. The reaction mixture was
kept at room temperature for 3-5 days. The formed salt was washed several
times with anhydrous ether or hexane and dried in a desiccator over CaCl.,.
Obtained salts are hygroscopic waxy substances. IR spectra, v, cm*: 1135,
1180, 1730 (COO0), 640, 3180 (C=CH), 2100 (C=C), 1080 (COC), 890, 920,
990, 1640, 3025, 3090 (C=C).
(E)-N-(2-Methoxy-2-oxoethyl)-N,N-dimethyl-4-(prop-2-yn-1-
yloxy)but-2-en-1-ammonium bromide (1). Yield 85%. R; 0.41. *H NMR
spectrum, 6, ppm, Hz: 2.98 t (1H, =CH, J=2.4); 3.34 s (6H, NCHj3); 3.83 s
(3H, OCHj3); 4.13-4.16 m (2H, OCH,CH=); 4.17 d (2H, J=2.4, CH,C=CH);
4.37 dd (2H, J,=7.5, J,=0.8, NCH,CH=); 4.62 s (2H, CH,C=0); 5.95 ddt
(1H, J;=15.4, J,=7.5, J3=1.6, NCH,CH=); 6.22 ddt (1H, J;=15.4, J,-4.9, J;
0.8, OCH,CH=). Found, %: N 4.64; Br 26.22. C1,H,,BrNO3. Calculated, %:
N 4.57; Br 26.14.
(E)-N,N-Dimethyl-N-(2-oxo-2-(pentyloxy)ethyl)-4-(prop-2-yn-1-
yloxy)but-2-en-1-ammonium chloride (2). Yield 89%. R; 0.49. 'H NMR
spectrum, &, ppm, Hz: 0.94 t (3H, J=6.9, O(CH;),CH3); 1.33-1.40 m (4H,
O(CH,)2(CH,),CHa); 1.64-1.74 m (2H, OCH,CH,(CH,),CHs); 2.97 t (1H,
J=2.4, =CH); 3.37 s (6H, NCHj3); 4.12-4.15 m (2H, OCH,CH=); 4.17 d (2H,
J=2.4, CH,C=CH); 4.19 t (2H, J=6.8, OCH,C4H,); 4.43 d (2H, J=7.4,
NCH,CH=); 4.71 s (2H, NCH,CO); 5.95 ddt (1H, J;=15.4, J,=7.4, J;
1.6,NCH,CH=); 6.21 dt (1H, J;=15.4, J,=4.9, OCH,CH=). Found, %: N
4.36; CI" 11.51. C4H25CINO3. Calculated, %: N 4.41; CI" 11.18.
(E)-N,N-Dimethyl-N-(2-ox0-2-(hexyloxy)ethyl)-4-(prop-2-yn-1-
yloxy)but-2-en-1-ammonium chloride (3). Yield 90%. R; 0.46. '"H NMR
spectrum, 8, ppm, Hz: 0.93 t (3H, J=6.9, O(CH,),CHj3); 1.31-1.40 m (6H,
O(CHz)z(Cﬂz)gCH3), 1.64-1.72 m (ZH, OCHQCHZ(CH2)3CH3), 297 t (1H,
J=2.4, =CH); 3.36 s (6H, NCH3); 4.12-4.15 m (2H, OCH,CH=); 4.17 d (2H,
J=2.4, CH,C=CH); 4.19 t (2H, J=6.8, OCH,CsH11); 4.42 d (2H, J=7.4,
NCH,CH=); 4.71 s (2H, NCH,CO); 5.95 ddt (1H, J;=15.4, J,=7.4,
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J3=1.6,NCH,CH=); 6.21 dt (1H, J;=15.4, J,=4.9, OCH,CH=). Found, %: N
4.31; CI' 10.81. Cy7H3,CINO;s. Calculated, %: N 4.22; CI" 10.71.
(E)-N,N-Dimethyl-N-(2-ox0-2-(heptyloxy)ethyl)-4-(prop-2-yn-1-
yloxy)but-2-en-1-ammonium chloride (4). Yield 90%. R; 0.50. *H NMR
spectrum, 8, ppm, Hz: 0.90 t (3H, J=6.7, O(CH,)sCHz3); 1.26-1.40 m (8H,
O(CHy)2(CH,)4CHj3); 1.63-1.72 m (2H, OCH,CH,CsH13); 2.96 t (1H, J=2.4,
=CH); 3.36 s (6H, NCHj3); 4.12-4.16 m (2H, OCH,CH=); 4.17 d (2H, J=2.4,
CH,C=CH); 4.19 t (2H, J=6.9, OCH,CsH13); 4.42 d (2H, J=7.5, NCH,CH=);
4.71 s (2H, NCH,CO); 5.95 ddt (1H, J;=15.4, J,=7.5, J5=1.6,NCH,CH=);
6.21 dt (1H, J;=15.4, J,=4.9, OCH,CH=). Found, %: N 4.13; CI" 10.19.
C1gH3,CINOs. Calculated, %: N 4.05; CI" 10.27.
(E)-N,N-Dimethyl-N-(2-ox0-2-(octyloxy)ethyl)-4-(prop-2-yn-1-
yloxy)but-2-en-1-ammonium chloride (5). Yield 88%. R; 0.43. 'H NMR
spectrum, 6, ppm, Hz: 0.90 t (3H, J=6.7, O(CH,);CHz3); 1.24-1.40 m (10H,
O(CH,)2(CH,)sCHa); 1.63-1.73 m (2H, OCH,CH,CgH33); 2.96 t (1H, J=2.4,
=CH); 3.37 s (6H, NCHj3); 4.12-4.16 m (2H, OCH,CH=); 4.17 d (2H, J=2.4,
CH,C=CH); 4.19 t (2H, J=6.8, OCH,C7H5); 4.44 d (2H, J=7.5, NCH,CH=);
4.73 s (2H, NCH,CO); 5.95 ddt (1H, J;=15.4, J,=7.5, J5=1.6, NCH,CH=);
6.21 dt (1H, J;=15.4, J,=4.9, OCH,CH=). Found, %: N 3.76; CI" 10.02
C19H34CINO;. Calculated, %: N 3.89; CI" 9.87.
(E)-N,N-Dimethyl-N-(2-0x0-2-(nonyloxy)ethyl)-4-(prop-2-yn-1-
yloxy)but-2-en-1-ammonium chloride (6). Yield 91%. R; 0.52. 'H NMR
spectrum, 6, ppm, Hz: 0.89 t (3H, J=6.8, O(CH,)sCHs); 1.24-1.39 m (12H,
O(CH,)2(CH,)sCHa); 1.63-1.73 m (2H, OCH,CH,C7H3s); 2.96 t (1H, J=2.4,
=CH); 3.37 s (6H, NCHj3); 4.12-4.16 m (2H, OCH,CH=); 4.17 d (2H, J=2.4,
CH,C=CH); 4.19t (2H, J=7.0, OCH,CgHy7); 4.44 d (2H, J=7.4, NCH,CH=);
4.73 s (2H, NCH,CO); 5.95 ddt (1H, J;=15.4, J,=7.4, J;=1.6, NCH,CH=);
6.21 dt (1H, J;=15.4, J,=4.9, OCH,CH=). Found, %: N 3.83; CI" 9.64.
C,oH36CINO;. Calculated, %: N 3.75; CI" 9.50.
(E)-N,N-Dimethyl-N-(2-ox0-2-(decyloxy)ethyl)-4-(prop-2-yn-1-
yloxy)but-2-en-1-ammonium chloride (7). Yield 96%. R; 0.45. '"H NMR
spectrum, 6, ppm, Hz: 0.89 t (3H, J=6.7, O(CH,)9CHs); 1.24-1.38 m (14H,
O(CHz)z(Cﬂz)7CH3), 1.63-1.72 m (2H, OCHQCHQCgH]j), 295t (1H, J=2.4,
=CH); 3.36 s (6H, NCHj3); 4.12-4.16 m (2H, OCH,CH=); 4.17 d (2H, J=2.4,
CH,C=CH); 4.19 t (2H, J=6.9, OCH,CgH19); 4.42 d (2H, J=7.5, NCH,CH=);
4.70 s (2H, NCH,CO); 5.95 ddt (1H, J;=15.4, J,=7.5, J;=1.6, NCH,CH=);
6.21 dt (1H, J;=15.4, J,=4.9, OCH,CH=). Found, %: N 3.73; CI" 9.24.
C21H3sCINO;. Calculated, %: N 3.61; CI" 9.16.
(E)-N,N-Dimethyl-N-(2-ox0-2-(undecyloxy)ethyl)-4-(prop-2-yn-1-
yloxy) but-2-en-1-ammonium chloride (8). Yield 94%. R; 0.41. *H NMR
spectrum, &, ppm, Hz: 0.88 t (3H, J=6.7, O(CH,)10CHz); 1.22-1.38 m (16H,
O(CHz)z(Cﬂz)gCH3), 1.62-1.72 m (2H, OCHQCHQCngg), 298t (1H, J=2.4,
=CH); 3.37 s (6H, NCHj3); 4.12-4.16 m (2H, OCH,CH=); 4.16 d (2H, J=2.4,
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CH,C=CH); 4.18 t (2H, J=6.9, OCH,CyoHz); 4.44 d (2H, J=75,
NCH,CH=); 4.72 s (2H, NCH,CO); 5.95 ddt (1H, J;=15.4, J,=7.5, J53=1.6,
NCH,CH=); 6.21 dt (1H, J;=15.4, J,=4.9, OCH,CH=). Found, %: N 3.54;
Cl"9.02. C»,H4CINO;. Calculated, %: N 3.48; CI” 8.84.

(E)-N,N-Dimethyl-N-(2-ox0-2-(dodecyloxy)ethyl)-4-(prop-2-yn-1-
yloxy) but-2-en-1-ammonium chloride (9). Yield 89%. R; 0.55. *H NMR
spectrum, &, ppm, Hz: 0.89 t (3H, J=6.7, O(CH,)1;CH3); 1.23-1.38 m (18H,
O(CH3)2(CH,)9CHj3); 1.62-1.72 m (2H, OCH,CH,C1oH21); 2.96 t (1H, J=2.4,
=CH); 3.37 s (6H, NCHj3); 4.12-4.16 m (2H, OCH,CH=); 4.17 d (2H, J=2.4,
CH,C=CH); 4.18 t (2H, J=7.0, OCH,CyHy); 4.44 d (2H, J=75,
NCH,CH=); 4.71 s (2H, NCH,CO); 5.95 ddt (1H, J;=15.4, J,=7.5, J5=1.6,
NCH,CH=); 6.21 dt (1H, J;=15.4, J,=4.9, OCH,CH=). Found, %: N 3.44;
ClI" 8.65. Cp3H4,CINO;. Calculated, %: N 3.37; CI" 8.54.
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CHUHTE3 U U3YYEHUE BUOJIOTMYECKOW AKTUBHOCTH HOBBIX
AMMOHUEBBIX COJIE/, COJIEPKAILINX
4-(IPOII-2-UH-1-UJIOKCH)BY T-2-EHWJILHYIO T'PYIITY
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CuHTe3upOBaHbl YETBEPTHYHbIE AMMOHHEBBIE COJIM, COJep)Kaliue Hapsgy c 4-
(mpon-2-uH-1-UI0KCH )0y T-2-eHIIIBHON alKMIOKCHKapOOHWIMETWIIBHYIO IpymTy. Ycra-
HOBJICHO, YTO CHHTE3UPOBaHHbIE COJM 00JIaal0T OT CpeJHEN 10 BHICOKOW aHTUMHKPOO-
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HOHM aKTHBHOCTBIO IO OTHOIIEHUIO TPAMIIO3UTHBHBIX M TPaMOTPHIIATEIHHBIX MUKPOOP-
TaHU3MOB B 3aBHUCHUMOCTH OT JJIMHBI QJIKHJIBHOTO pajKaia alKWJIOKCHKapOOHHIIMe-
TWIBHOM Tpymnmbl. M3ydeHa ocTpasi TOKCHYHOCTh HEKOTOPBIX CHHTE3MPOBAHHBIX COCIIH-
HCHMI.
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Iocrynumo 5 X1 2018

Ha 6ase 1-amuHo-3,3-gumeTun-3,4-gurngpoHadptanvH-2-kapOoHNTpuna CUHTE3NPOBaHbI
auunnnpon3BoaHbIe, KOTOPble LMKNM30BaHbl B 2-3aMeLLéHHble 5,5-aumeTnn-5,6-gurngpobexsolh]xu-
Ha30nuH-4(3H)-oHbl. AnkunupoBaHWeM nocnegHux nonyyeHsl N- u O-ankunmMpoBaHHbIe NPOAYKTHI.
XnopupoBaH1eM 4-oKCOGEH30XMHA30TMHOB CUHTE3MPOBaHbI 4-XIOpPNPOM3BOAHbIE, UCXOASA U3 KOTO-
pbIX NONy4YeHbl 4-amunHO- 1 4-rmapasmHonpon3sBogHble. KoHaeHcaumen nocnegHero ¢ OpToMypasbm-
HbIM 3PMPOM CUHTE3NpoBaH 4,4-gumeTtun-11-peHnn-4,5-gurmapobensolh][1,2,4]Tpuasono[4,3-c]xu-
Ha30MuWH. M3yyeHne G1nonormyecknx CBONCTB CUHTE3MPOBAHHBIX COEANHEHUI NMOKa3arno, YTO HEKOTO-

pbl€ U3 HUX NPOABIIAOT aHTM68KTepVIaJ'|beIe 1 NPOTMBOONyXoneBble CBOWCTBA.

Tabn. 1, 6ubn. ccbinok 17

JlureparypHble AaHHBIE CBHACTEILCTBYIOT, 4TO OeH30[N]|XuHA30IHMHBI
00nagaT Ouonornyeckoi akTuBHOCTHIO [1-7]. TIpoBenéHHbIe HaMU paHee
MCCIIEIOBaHMs MMOKas3alu, 4To 5,5-mu3ameniédnbie OeH30[h]xuHa3zomuHb
HPOSBIIAIOT aHTHOakTepuanbHble [8-11], mporuBoomyxonessie [12], anTH-
MOHOAMHUHOKCHIa3Hble W mpoTuBOCcyAopoxHbie [13,14] cBoiictBa. B mpo-
JIOJDKEHUE DTHX WCCIIEIOBAHUN B HACTOSIIEM COOOIIEHUHU TPUBOMISITCS TaH-
HBbIC O CMHTE3¢ M CBOMCTBaxX 2-3aMeIICHHBIX 5,5-mumMernii-5,6-nuruapooeH-
3o[h]xunazonuu-4(3H)-onos. B3aumopeiictBuem amuuonutpuna 1 [15] c
XJIOpaHTHIPHIAaMH KapOOHOBBIX KHCJIOT CHHTE3UPOBAHbBI AllMIIITPOM3BOTHBIC
2-4, KOTOpbIC B IPUCYTCTBHH XJIOPHCTOTO BOJIOPOIa B a0COIFOTHOM 3TAHOJIC
MOJIBEPTHYTHI IHKJIM3AINN, YTO TMPHUBEIO K 2-3aMEIMIEHHBIM 5,5-1uMeTni-
5,6-murunpoo6enso[h]xunazonun-4(3H)-onam 5-7. M3yueHo alKuIuMpoBaHUE
6en3o[h]xunazonuuoB 5-7 ajgkuIragoreHuAaMu (METHITHOANU M STHIHOIUT)
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B TIPUCYTCTBHHU €IIKOTO Kaiu. [Ipu MCIONB30BaHUU B KaYECTBE AJIKUITHPYIO-
HIeT0O areHTa MetTwiioanaa norydeHsl N-3ameménnsie npoaykTel 8-10, B TO
BpeMsi KaKk MPUMEHEHHE dTWIIHOAM/A IPUBOJHUT K 00pasoBanuio O-3amenéH-
HOro mpoaykTa 11, 4To MOTHOCTBIO coryacyeTcs ¢ MPOBEAEHHBIMU HAMU pa-
Hee ucciaenoBanusmMu [16]. 2-bensmn-4-stokcu-5,5-gumeTin-5,6-guruapo-
oenso[h]xunazonun (12) CHHTE3UpOBAaH HCXOAS W3 COOTBETCTBYIOIIETO
XJIOPIPOH3BOIHOTO.
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2. R:C2H5; 3. C5H5; 4, CH2C5H5; 5. C2H5; 6. C5H5; 7. CH2C5H5; 8. C2H5; 9.
C6H5; 10. CH2C6H5; 11. C5H5; 12. CH2C6H5;

C 1enplo cuHTE3a 2-3aMEIIEHHBIX 5,5-auMeTniI-4-X710p-5,6-auruapo-
6enszo[h]xunazomunor 13-15 coorBercrByromme G6en3o[h]xuHa3onuubl BBe-
JeHbI BO B3auMojeicTBre ¢ n3opiTkom POCI3, oHako HaM He yaanoch ocy-
IICCTBUTH 3aMelleHue Jaxe npu 20-4aCOBOM KHITSIUEHUW peareHTOB. XJIO-
pUpOBaHUE OCYIIECTBICHO JIHMIIE JOOABICHUEM K PEaKIIMOHHON CMECH DKBU-
MOJIBHOTO KOJIMYeCTBa maTtuxyiopucroro gochopa. CiemayeT OTMETUTb, YTO B
YUCTOM BHUJE BBIJCJICH JHIIb 5,5-auMeTnin-2-pennn-4-xaop-5,6-auruapo-
oenzo[h]xunazomuu (14), a 5,5-numernn-2-stun-4-xma0p-5,6-auruapoden-
3o[h]xunazomuu (13) u 2-6en3un-5,5-gumMerin-4-x10p-5,6-1uruapodeH-
30[h]xunazonuu (16) HaMH KMCHOJIB30BaHBI 0€3 JOMOJHUTEIBHOW OYMCTKH.
B3aumopeiicTBreM XJIOPIPOU3BOIHBIX CO BTOPUIHBIMU ITUKITHYECKAMU aMH-
HaMH MOJy4YeHbI 2-3ametnéHnble 4-(5,5-mumernin-5,6-auruapodenso[h]xuna-
30nuH-4-un)amuHonpousBoaHble  16-19. Kowpencaumeit 2-denun-4-xmop-
npou3BoHOTO 14 ¢ n30BITKOM G€3BOTHOTO THAPa3UHA CHHTE3WPOBAHO THJI-
pasuHonpou3BoaHoe 20, kKoTOopoe 0e3 JOMOJHUTEIbHOW OYMCTKH B3aMMO-
JercTBUeM ¢ oprodopmuaToM mepeefeHo B 4,4-mumernn-11-penmn-4,5-
murunpooenso[h][1,2,4]rpuazono[4,3-C]xunazonun (21).
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13. R:C2H5, 14. C5H5, 15. CH2C5H5, 16. R:C2H5, NR’R’:(CHZ)ZO(CHZ),
17. R:C6H5, NR,R’:(CH2)4; 18. R:C6H5, NR’R’:(CH2)5; 19. R= CH2C6H5,
NR’R’=(CHy)s.k

N3yueHa npoTHUBOOIYyX0JeBasi akTUBHOCTh coeuHeHui 3-11 na monenu
aCIUTHOW KapuuHOMBI Jpiuxa [17]. Jlumb coenuHenne 3 B yCIOBHAX JKC-
nepuMeHTa B 103e 50 melke yraerano poct omyxonu Ha 40%.

AnTHOaKTepHallbHbIE CBOMCTBA CHHTE3MPOBAHHBIX COEAMHEHHH H3yue-
HBI 0 MeTony “muddy3us B arape” npu OakTepuaibHON Harpyske 20 min
MUKpPOOHBIX Tea Ha 1 mz cpeapl. BoIsiBI€HO, YTO OOJIBLIIMHCTBO U3 UCCIIEN0-
BaHHBIX COEJIMHEHUH MPOSBISET caadyio WM YMEPEHHYIO aKTUBHOCTh B OT-
HOIIIEHUH T€CT-00bEKTOB (Ta0nHIA).

Tabruya

AHTHOAKTEpHAJbHAS AKTUBHOCTh CHHTE3UPOBAHHBIX COeIMHEeHUI

Ne Staph. Staph. Aureus Sh.dysenteri | ¢ Coli 0-
coemuenns | Aureus 209p 1 ae Flexneri e5
’ 6858
2 12 10 10 10
3 13 15 10 13
4 0 0 10 15
5 10 10 11 15
6 10 10 10 10
9 16 20 10 13
10 10 10 12 1
12 13 12 0 0
16 10 10 10 10
21 12 15 15 13
bypaszonuaoH 25 24 24 73
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3KCHepI/IMeHTaJII>Haﬂ 4acTb

HK-cniextpsl cuathl Ha ciekTpodorometpe “FT-IR NEXUS” B Bazenu-
HOBOM Maciie, criektpbl SIMP *H u **C — na npu6ope Varian “Mercury-300”
¢ vacrotoi coorBerctBeHHO 300.8 u 75.46 MIy, BHyTpeHHUIl CTaHIapT —
TMC wmu T'MJIC, pactBopurens — DMSO/CCI, — 1/3. TCX nposesieHa Ha
mnactuakax “Silufol™”, nposBurens — maps foxa.

N-(2-Iluano-3,3-1umeTna-3,4-guruapoHadTajanH-1-ui)nponuoHa-
mug (2). Cmech 19.8 2 (0.1 mons) amunonutpuna 1 u 9.35 2 (0.1 monn) xi0-
paHTHIpHUIA POMMMOHOBON KUCIOTHI B 100 Mz cyxoro OeH30i1a KHIATAT C
00paTHBIM XOJOJMILHUKOM B TeueHue 8 u. [locie ynaneHus pacTBOpUTENs
OCTaTOK MEePEeKPUCTAIUTM30BBIBAIOT U3 cMecH dTaHod-Boza (3:1). Beixox 10.4
2 (39%) coemunenus 2, T. . 174-175°C. Ry 0.87 (xnmopodopm-anetoH, 4:1).
UK-criektp, v, em™t: 1604 (C=C Ap); 1664 (C=0); 2200 (C=N); 3209 (NH).
Conektp AMP H, M., T'y: 1.19 (1, 3H, J=7.57, CH,-CH3), 1.21 (c, 6H, C3-
(CHa)2), 2.39 (x, 2H, J=7.57, CH,-CHjs), 2.82 (c, 2H, C4H,), 7.14-7.32 (m,
4H, 4xCH Ar), 9.56 (yur.c, 1H, NH). Crextp SIMP *C, §, m.1.: 9.33 (CH,-
CHs), 26.06 (C3-(CHgs),), 28.42 (CH,-CHs), 32.33 (C3-(CHs),), 41.63
(C4Hy), 113.94 (C2), 115.65 (C=N), 124.43 (CH Ar), 126.11 (CH Ar),
127.73 (CH Ar), 129.16 (C Ar), 129.48 (CH Ar), 134.88 (C Ar), 143.71
(C1), 171.59 (C=0). Haiineno, %: C 75.62; H 7.19; N 11.09. C;sH1sN0O.
Brruucieno, %: C 75.56; H 7.13; N 11.01.

N-(3,3-AumeTna-2-uuano-3,4-nuruaponadraaun-1-ui)deHzamu
(3). Cmech 2.97 2 (0.015 mons) amunronutpuiaa 1 u 2.1 2 (0.015 mons) Gen-
30MIIXJIOpUZIA B 25 M7 CYXOTO TOJIyOJIa KHITAT C OOpaTHBIM XOJOAMIbHH-
KoM B TedeHue 6 u. [locie ynajieHusi pacTBOPUTEIISE OCTATOK MEPEKPHCTAI-
JIM30BBIBAIOT M3 dTaHoia. Beixox 2.5 2 (55%) coemuuenus 3, T. mi. 215-
217°C. R; 0.64 (xnopodopm-aneron, 4:1). UK-cnektp, v, eu™: 1579; 1611
(C=C Ap); 1650 (C=0); 2200 (C=N); 3255 (NH). Criextp SIMP 'H, §, m.1.:
1.28 (¢, 6H, C3-(CHs),), 2.89 (c, 2H, C4H,), 7.18-7.26 (m, 2H, 2xCH Ar),
7.27-7.35 (m, 2H, 2xCH Ar), 7.45-7.61 (m, 3H, 3xCH Ar), 8.02-8.08 (M, 2H,
2xCH Ar), 10.15 (yurc, 1H, NH).Crextp SIMP C, &, m.x.: 26.06 (C3-
(CHs),), 32.54 (C3-(CHg)z), 41.63 (C4Hy), 115.35 (C2), 115.70 (C=N),
124.50 (CH Ar), 126.24 (CH Ar), 127.69 (4xCH Ph), 127.81 (CH Ar),
129.26 (C Ar), 129.59 (CH Ar), 131.10 (CH Ph), 133.34 (C Ph), 134.89(C
Ar), 144.30 (C1), 165.14 (C=0). Haiineno, %: C 79.52; H 6.08; N 9.17.
CyH1sN>O. Brrunciieno, %: C 79.44; H 6.00; N 9.26 .

N-(3,3-AumeTna-2-uunano-3,4-nuruaponadraaun-1-ui)-2-penuna-
neramu (4). Cmeck 2.7 2 (0.135 monsn) amunonutpuna 1 u 2.1 2 (0.135 mo-
s11) penunanerinxiopuaa B 30 mz cyxoro 6eH30I1a KHIATST ¢ 0OPaTHBIM XO-
JOIMIBHUKOM B TedeHue 8 u. [locne ynmaneHusi paCTBOPHUTENS OCTATOK Tie-
PEKPUCTAIUTM30BBIBAIOT U3 cMecH 3taHon-Bona (3:1). Beixox 1.5 2 (35%)
coenunenust 4, T. wi. 116-121°C. Ry 0.74 (tomyon-rekcan-stanon, 7:3:1).
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UK-crextp, v, cm™: 1605; 1619 (C=C Ap); 1665 (C=0); 2204 (C=N); 3222
(NH). Criexrp SIMP *H, 8, m.1.: 1.22 (¢, 6H, C3-(CHa),), 2.82 (c, 2H, C4H,),
3.71 (¢, 2H, CH,-Ph), 7.10-7.45 (M, 9H, 9xCH Ar), 9.88 (ymrc, 1H, NH).
Cnextp SMP C, §, m.u.: 26.02 (C3-(CHz),), 32.38 (C3-(CHa),), 41.59
(C4H,), 42.23 (CH,-Ph), 114.13 (C2), 115.67 (C=N), 124.33 (CH Ar),
126.02 (CH Ar), 126.12 (CH Ar), 127.71 (2xCH Ph), 127.76 (CH Ar),
128.89 (2xCH Ph), 129.21 (C Ar), 129.53 (CH Ph), 134.87 (C Ar), 135.20
(C Ph), 143.60 (C1), 168.81 (C=0). Haiineno, %: C 79.69; H 6.31; N 8.89.
Cy1H2N,0. Beruucieno, %: C 79.72; H 6.37; N 8.85.

5,5-IumeTnia-2-3Tuia-5,6-qguruapooenso[h]xunazoaun-4(3H)-on  (5).
Yepes pactBop 10.17 2 (0.04 monsn) coequnenuss 2 B 100 mz abe. sTaHoNa
IIpU TepeMennBanuy U HarpeBanuu 10 70°C mpomycKamT TOK CyXOro XJo-
pPHUCTOro BOAOPO/A B TeueHHE 3 ¥. PeakIMOHHYIO CMECh OCTaBJISIOT HA HOYb,
Ha CJIeIYIOIUN AeHb K Hell mpubaBistoT 50 mz X0m0aHOM BoAbl. BrimaBmimii
0CaJIoK OTGUIBTPOBBIBAIOT, IIPOMBIBAIOT BOJON U MEPEKPUCTAILUTH30BBIBAIOT
n3 aumetundopmamuaa. Beixon 6.6 2 (65%) coenunenus 5, T. .>250°C. Ry
0.52 (xnopodopm-arieron 4:1). UK-crextp, v, em™’: 1604 (C=C Ap); 1640
(C=0); 3220 (NH). Criexkrp SIMP *H, 8, m.x1., I'y: 1.32 (1, 3H, J=7.54, CH,-
CHj3), 1.33 (c, 6H, C5-(CHzs)y), 2.59 (x, 2H, J=7.54, CH,-CH3), 2.72 (c, 2H,
C6H,), 7.07-7.13 (m, 1H, CH Ar), 7.18-7.29 (m, 2H, 2xCH Ar), 8.06-8.12
(M, 1H, CH Ar), 12.09 (yurc, 1H, NH). Cnextp SIMP *C, §, m.1.: 10.91
(CH,-CHa), 25.58 (C5-(CHg)y), 27.22 (CH,-CHj3), 32.73 (C5-(CHs),), 44.25
(C6Hy), 123.20 (C Ar), 125.32 (CH Ar), 125.81 (CH Ar), 127.05 (CH Ar),
129.15 (CH Ar), 132.26 (C4,), 136.08 (C Ar), 153.00 (C10y), 159.84 (C2),
161.88 (C=0). Haiineno, %: C 75.63; H 7.19; N 11.08. C16H1gN,0. Bprunc-
neHo, %: C 75.56; H 7.13; N 11.01.

5,5-InmeTuii-2-penna-5,6-nurnapodenso|h]xunazomun-4(3H)-on
(6). Ananorwuno u3 7 2 (0.023 mons) coequnenust 3 B 70 vz abce. sraHOIa
nony4atot 6.2 2 (88%) coemunenns 6, T. w1.>260°C. Ry 0.72 (xia0podopm-
aueron 4:1). UK-criextp, v, cx™: 1600 (C=C Ap); 1632 (C=0); 3200-3250
(NH). Criextp SIMP *H, 8, m.1.: 1.42 (¢, 6H, C5-(CHa)y), 2.80 (c, 2H, C6H,),
7.13-7.20 (m, 1H, CH Ar), 7.26-7.35 (m, 2H, 2xCH Ar), 7.44-7.55 (M, 3H,
3xCH Ar), 8.20-8.35 (M, 3H, 3xCH Ar), 12.53 (ym.c, 1H, NH). Cnektp
AMP 2C, §, m..: 25.56 (C5-(CHs)y), 32.91 (C5-(CHa),), 44.15 (C6Hy),
123.95 (C Ar), 125.31 (CH Ar), 125.96 (CH Ar), 127.19 (CH Ar), 127.24
(2xCH Ph), 127.82 (2xCH Ph), 129.41 (CH Ar), 130.49 (CH Ph), 132.14(C
Ph), 132.29 (C4,), 136.18 (C Ar), 153.18 (C10p), 153.92 (C2), 162.32
(C=0). Haiineno, %: C 79.32; H 6.07; N 9.36. C,oH1gN20O. Beruncneno, %:
C 79.44; H 6.00; N 9.26.

2-ben3una-5,5-numeTni-5,6-quruapodenszolh|xunazonnn-4(3H)-on
(7). Ananormuno u3 10.6 2 (0.034 mons) coenunenus 4 8 100 mz abc. sTano-
na nonyyarot 9.0 2 (85%) coemunenus 7, 1. i >250°C. Ry 0.66 (xiopo-
dopm-aneron, 4:1). UK-criektp, v, cx™: 1600; 1610 (C=C Ap); 1638 (C=0).
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Crextp SIMP H, 8, m.1.: 1.32 (¢, 6H, C5-(CHs),), 2.71 (c, 2H, C6H,), 3.87
(c, 2H, CH-Ph), 7.08-7.14 (m, 1H, CH Ar), 7.15-7.31 (m, SH, 5xCH Ar),
7.40-7.46 (M, 2H, 2xCH Ar), 8.04-8.11 (M, 1H, CH Ar), 12.28 (ym.c, 1H,
NH).Crnextp IMP 2*C, §, m.x1.: 25.50 (C5-(CHs),), 32.73 (C5-(CHa),), 40.28
(CH,-Ph), 44.13 (C6H,), 123.46 (C Ar), 125.35 (CH Ar), 125.89 (CH Ar),
126.17 (CH Ph), 127.08 (CH Ar), 127.79 (2xCH Ph), 128.67 (2xCH Ph),
129.26 (CH Ar), 132.04 (C4,), 136.05(C Ph), 136.08 (C Ar), 153.06 (C10y),
157.65 (C2), 161.74 (C=0). Haiineno, %: C 79.63; H 6.27; N 8.93.
Cy1H2N,0. Beruucieno, %: C 79.72; H 6.37; N 8.85.
3,5,5-TpumeTni-2-3Tuia-5,6-guruapooenso[h|xunazonun-4(3H)-on
(8). Cmech 3.8 2 (0.015 mons) coemunenus 5, 0.84 2 (0.015 mons) KOH u
2.84 2 (0.02 mons) metunitoguaa B 25 ma abc. 3TaHOA KUISATAT ¢ 00OpaTHBIM
XOJOAWIBHUKOM B TeueHue 10 u. PeakMOHHYIO CMeCh OXJIQXKIAIOT M MPH-
6asistoT 30 ma BoAbl. BeimaBmimii ocajok OTGUIBTPOBHIBAIOT, IPOMBIBAIOT
BOJIOM M MEPEKPUCTAIUIM30BBIBAIOT U3 3TaHoJa. Beixon 2.5 2 (62%) coenu-
Henus 8, 1. wi. 113-115°C. R¢ 0.74 (tomyon-rekcan-stanon, 7:3:1). UK-
CHEKTp, V, e 1600; 1605 (C=C Ap); 1656 (C=0). Cnextp AMP H, 8,
m.a., Iy: 1.33 (¢, 6H, C5-(CHz)),1.39 (1, J=7.29, CH,-CH3), 2.74 (c, 2H,
C6Hy), 2.81 (x, 2H, J=7.29, CH,-CHj3), 3.47 (c, 3H, N-CHj3), 7.08-7.16 (m,
1H, CH Ar), 7.20-7.31 (m, 2H, 2xCH Ar), 8.07-8.14 (m, 1H, CH Ar).Crektp
AMP BC, 5, m.x.: 9.88 (CH,-CHg), 25.42 (C5-(CHa)y), 27.50 (CHy-CHa),
29.15 (N-CHj3), 33.0 (C5-(CHjs),), 44.23 (C6Hy), 122.04 (C Ar), 124.89 (CH
Ar), 125.84 (CH Ar), 127.07 (CH Ar), 129.20 (CH Ar), 132.04 (C4,), 136.01
(C Ar), 150.58 (C10p), 159.29 (C2), 160.59 (C=0). Haiineno, %: C 76.15; H
7.48; N 10.39. C17H2oN20. Beruucneno, %: C 76.09; H 7.51; N 10.44.
3,5,5-Tpumeruii-2-peHu-5,6-quruapodenso[h]xunazonun-4(3H)-on
(9). Anamornuno u3 3.02 2 (0.01 monn) coenunenus 6, 0.56 2 (0.01 moxsn)
KOH, 2.84 2 (0.02 monrsn) metunitonuna u 25 ma abe. stanomna moayvaot 2.0
2 (63%) coemunenns 9, 1. 1. 153-155°C. R 0.45 (Tomyos-rekcaH-3TaHOM,
7:3:1). UK-cmextp, v, em™: 1600; 1605 (C=C Ap); 1656 (C=0). Crnextp
SAMP 'H, §, m.a.: 1.41 (¢, 6H, C5-(CHa)y), 2.81 (c, 2H, C6H,), 3.41 (c, 3H,
N-CHj3), 7.12-7.18 (M, 1H, CH Ar), 7.19-7.33 (M, 2H, 2xCH Ar), 7.49-7.56
(M, 3H, 3xCH Ar), 7.61-7.68 (m, 2H, 2xCH Ar), 8.04-8.10 (m, 1H, CH
Ar).Crextp SIMP BC, 8, m.1.: 25.38 (C5-(CHs),), 33.17 (N-CHs3), 33.48 (C5-
(CH3),), 44.13 (C6Hy), 122.98 (C Ar), 125.04 (CH Ar), 125.94 (CH Ar),
127.17 (CH Ar), 127.87 (4xCH Ph), 129.29 (CH Ar), 129.45 (CH Ph),
131.72 (C4,), 134.99 (C Ph), 136.04 (C Ar), 151.12 (C10p), 157.50 (C2),
162.72 (C=0). Haiineno, %: C 79.65; H 6.48; N 8.79. C1H2oN,O. Beruucie-
Ho, %: C 79.72; H 6.37; N 8.85.
2-ben3unn-3,5,5-Tpumerni-5,6-muruapoéenso|h]xunazonnn-4(3H)-
on (10). Ananoruyno u3 3.16 2 (0.01 mozs) coequnenus 7, 0.56 2 (0.01 mo-
s1s1) KOH u 1.42 2 (0.01 mons) metunitonuna B 25 mrn aGCOMIOTHOTO ITaHOA
nony4datot 2.2 2 (73%) coemmuaenus 10, T. or. 126-128°C. R¢ 0.74 (xmopo-
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dopm-aneron, 4:1). UK-ciiextp, v, cx™’: 1585; 1605 (C=C Ap); 1648 (C=0).
Crextp SIMP H, §, m.1.: 1.35 (¢, 6H, C5-(CHs),), 2.77 (¢, 2H, C6H,), 3.40
(c, 3H, N-CHj3), 4.22 (c, 2H, CH,-Ph), 7.08-7.36 (m, 8H, 8xCH Ar), 8.03-
8.10 (M, 1H, CH Ar).Crexrp SIMP *C, §, m.1.: 25.38 (C5-(CHa),), 29.91 (N-
CHjs), 33.09 (C5-(CHs)y), 41.45 (CH,-Ph), 44.17 (C6H,), 122.52 (C Ar),
124.98 (CH Ar), 125.92 (CH Ar), 126.33 (CH Ph), 127.11 (CH Ar), 127.74
(2xCH Ph), 128.13 (2xCH Ph), 129.33 (CH Ar), 131.82 (C4,), 134.85 (C
Ph), 136.04 (C Ar), 150.79 (C10y), 157.49 (C2), 160.63 (C=0). Haiineno, %:
C 79.85; H 6.79; N 8.39. CH22N,0. Beruncneno, %: C 79.97; H 6.71; N
8.48.
5,5-IumeTni-2-gpennia-4-3rokcu-5,6-muruapoodensoh|xunazonun
(11). Cmecs 3.02 2 (0.01 monsn) coenunenus 6, 0.56 2 (0.01 monsz) KOH, 1.56
2 (0.01 monn) stunitonuaa B 20 mn abc. ITaHOJIA KUIIATAT ¢ OOPATHBIM XOJIO-
JTWIBHUKOM B TeueHue 7 u. PeakIMoHHYI0 cMeCch OXJIaXIaloT U K Hell 100aB-
nstt0T 20 Mz Bombl. BeimaBmmii 0caiok OTGHIBTPOBEIBAIOT, TPOMBIBAIOT BO-
JI0# ¥ MePEeKPHUCTAIUTN30BBIBAIOT U3 3TaHoia. [Tonyyarot 2.0 2 (60%) coemu-
uenns 11, t.ur. 90-92°C. Ry 0.86 (6enzon-stanon, 10:1). UK-cmektp, v, em’t:
1030 (C-O-C); 1588; 1600 (C=C Ap). Crextp IMP *H, &, m.11., I'y: 1.40 (c,
6H, C5-(CHs),), 1.51 (1, 3H, J=7.10, O-CH,-CHj3), 2.84 (c, 2H, C6Hy), 4.64
(x, 2H, J=7.10, O-CH,-CHj3), 7.14-7.21 (m, 1H, CH Ar), 7.28-7.38 (m, 2H,
2xCH Ar), 7.39-7.51 (M, 3H, 3XCH Ar), 8.36-8.43 (m, 1H, CH Ar), 8.44-
8.52 (M, 2H, 2xCH Ar). Crnektp SIMP *C, §, m.1.: 14.07 (O-CH,-CHs),
26.46 (C5-(CHs),), 32.62 (C5-(CHjs),), 44.04 (C6Hy), 61.31 (O-CH,-CHa),
119.05 (C Ar), 125.31 (CH Ar), 126.18 (CH Ar), 127.34 (2xCH Ph), 127.34
(CH Ar), 127.55 (2xCH Ph), 129.53 (CH Ar), 129.69 (CH Ph), 131.91 (C4,),
136.31 (C Ar), 137.28 (C Ph), 157.77 (C10p), 160.17 (C2), 166.64 (C4).
Haiineno, %: C 80.06; H 6.78; N 8.39. C»,H»,N,O. Brruncneno, %: C 79.97;
H6.71; N 8.48.
2-ben3uin-4-3Tokcen-5,5-1uMeTII-5,6-1uruapodensoh| xunazonun

(12). Cmech 3.16 2 (0.01 mons) coequnenus 7, 2.08 2 (0.01 mons) PCls u 35
mn POCl3 B 40 mn cyXoro TOIyosa KUISATAT ¢ OOPATHBIM XOJOAMIBHUKOM B
teyeHue 10 u. [locre ynaneHusi pacTBOPUTEIIS OCTATOK pacTBOPSOT B 20 ma
1,4-nuokcana, K HeMy M0OaBJISIOT PACTBOP ATHUJIATA HATPUS, MOTYYSCHHOTO
u3 0.7 2 (0.03 mons) u 20 ma abc. ITaHONA, M KUIATAT C OOPATHBIM XOJIO-
JTVITBHUKOM B TeueHue 7 u. PeaKIMOHHYIO CMECh OXJIaXTal0T U JOOABISIOT
80 mz Boapl. BrimaBmmii ocagiok OT(UIBTPOBBIBAIOT, TPOMBIBAIOT BOAOH M
MEPEeKPUCTAITM30BBIBAIOT U3 cMecH 3TaHoi-Boza (1:2). Beixon 1.2 2 (35%)
coeaunenus 12, T. wi. 96-97°C. R; 0.88 (tomyon-stanoi, 7:1). Cnekrp SIMP
'H, &, M., I'y: 1.33 (¢, 6H, C5-(CHs),), 1.40 (1, 3H, J=7.12, O-CHy-CHy),
2.79 (c, 2H, C6Hy), 4.07 (c, 2H, CH,-Ph), 4.44 (x, 2H, J=7.12, O-CH,-CHj3),
7.10-7.40 (m, 8H, 8<CH Ar), 8.14-8.24 (M, 1H, CH Ar). Criextp SIMP *C, 3,
m.a.: 13.97 (O-CH,-CHg3), 26.38 (C5-(CHs),), 32.44 (C5-(CHj),), 44.02
(C6Hy), 44.85 (CH,-Ph), 61.23 (O-CH,-CH3), 118.13 (C Ar), 125.30 (CH
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Ar), 125.52 (CH Ph), 126.07 (CH Ar), 127.22 (CH Ar), 127.51 (2xCH Ph),
128.64 (2xCH Ph), 129.56 (CH Ar), 131.74 (C4,), 136.20 (C Ar),138.10 (C
Ph), 157.62 (C10p), 165.43 (C2), 166.49 (C4). Haiineno, %: C 80.16; H
7.08; N 8.19. Cy3H24N20. Beruucneno, %: C 80.20; H, 7.02; N, 8.13.

5,5-TumeTni-2-gpennia-4-xaop-5,6-qruruapodenso|h|xunazoaunn (14).
Cwmechb 4.5 2 (0.015 mons) coenunenus 6, 3.12 2 (0.015 mons) PCls u 35 ma
POCI; kumsatsaT ¢ 00paTHBIM XOJ0AHILHHKOM B Teuenue 10 4. TTocne ynane-
uust m30biTka POCI3 k peakimonHol cMecH PUOaBIISAIOT JIEH, SKCTPArupyOT
xsopodopmom, npombiBatoT 5% pactBopom NaHCO; u cymar 6e3BoaHBIM
cynbdarom Hatpus. [locne ynaneHus pacTBOPUTENS OCTATOK MEPEKPHCTAI-
JM30BBIBAIOT U3 merposneitnoro s¢dupa (pp. mo 80°C). Beixon 1.5 2 (31%)
coemquHenus 14, T.mwi. 96-98°C. Ry 0.47 (6enzon-stanoin, 10:1). UK-cnektp,
v, em™: 1580; 1600 (C=C Ap). Criextp SIMP *H, 8, m.11.: 1.53 (c, 6H, C5-
(CHa)y), 2.93 (c, 2H, C6Hy), 7.20-7.26 (M, 1H, CH Ar), 7.34-7.52 (M, 5H,
5xCH Ar), 8.36-8.41 (m, 1H, CH Ar), 8.45-8.53 (M, 2H, 2XCH Ar).Cnektp
AMP 2C, §, M. 26.02 (C5-(CHs)y), 34.19 (C5-(CHa),), 44.25 (C6Hy),
12595 (CH Ar), 126.61 (CH Ar), 127.44 (CH Ar), 127.63 (2xCH Ph),
127.81 (2xCH Ph), 130.34 (CH Ar), 130.89 (CH Ph), 131.05 (C Ar), 131.21
(C Ar), 135.64 (C4,), 136.56 (C Ph), 158.84 (C10y), 160.24 (C4), 161.03
(C2). Haiineno, % C 74.78; H 5.43; N 8.79. CH17CIN,. Beruucneno, % C
74.88; H5.34; N 8.73.

4-(5,5-IumeTna-2-3tuii-5,6-muruapodenso[h] xuna3zonun-4-ui)mop-
¢osmn (16). Cmech 2.54 2 (0.01 mons) coenuuenns 5, 2.08 2 (0.01 mons)
PCls u 35 mn POCI3 kumsatsaT ¢ o0paTHbIM XOJOAMILHHKOM B TeueHue 10 u.
ITocne oTroHKM pacTBOpUTENsS K PEAaKLHMOHHOW cMmecu npubaBistor 3.48 2
(0.04 mons) MmopdonrHa ¥ KUITATSIT ¢ OOPATHBIM XOJIOTUILHIUKOM B TEYCHHE
7 y. PeakmoHHYI0 CMeCh OXJIKJAIOT W NpubaBmsitoT K Hel 40 mr BOABL.
Ocanok 0THUIBTPOBBIBAIOT, IPOMBIBAIOT BOJON M JIBAXK/IbI TIEPEKPUCTAILIN-
30BBIBAIOT U3 3TaHona. Bexon 1.2 2 (37%) coenunenus 16, T.rur. 124-126°C.
Rf 0.82 (xnopodopm-aneron, 4:1). UK-cnektp, v, en™: 1585; 1601 (C=C
Ap). Cnextp SIMP *H (300 MI'y, DMSO/CCl, — 1/3), &, m.a., Ty: 1.37 (r,
3H, J=7.59, CH,-CHj3), 1.45 (c, 6H, C5-(CHs),), 2.75 (¢, 2H, C6H,), 2.85 (k,
2H, J=7.59, CH,-CHj3), 3.03-3.09 (M, 4H, 2xCH; mopdonun), 3.73-3.81 (m,
4H, 2xCH, mopdounun), 7.08-7.19 (m, 1H, CH Ar), 7.20-7.36 (M, 2H, 2xCH
Ar), 8.12-8.21 (M, 1H, CH Ar).Crektp SIMP C (75 MI'y, DMSO/CCI, —
1/3), 6, m.a.: 11.85 (CH,-CHs), 26.78 (C5-(CHs),), 31.19 (CH,-CHj3), 33.47
(C5-(CHg)y), 45.37 (C6Hy), 51.31 (2xCH, mopdonun), 65.70 (2xCH, mop-
¢donun), 125.39 (C Ar), 125.52 (CH Ar), 126.16 (CH Ar), 126.91 (CH Ar),
129.61 (CH Ar), 132.67 (C4,), 136.65 (C Ar), 159.94 (C10y), 167.67 (C2),
167.91 (C4). Haiineno, %: C 74.19; H 7.72; N 13.05. CyoH;5N30. Beruucie-
Ho, %: C 74.27; H 7.79; N 12.99.

5,5-TumeTnn-2-pennia-4-(mupponann-1-um)-5,6-muruapoodensoh]
xuHa30JuH (17). Cmech 3.21 2 (0.01 mons) coenunenus 14 u 5 mn nupposu-
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JIMHA KHISITAT ¢ OOpaTHBIM XOJOAMJIBHUKOM B TeueHHE 5 u. PeaknunoHHyro
CMeCh OXJIAKJAIOT U JO0aBISIOT K Hel Boxy. Ocaok OT(UIBTPOBBIBAIOT,
MIPOMBIBAIOT BOZOM M IMEPEKPHCTALUIM30BHIBAIOT U3 dTaHosa. Beixox 1.6 2
(46%) coenuuenus 17, T.m1. 145-146°C. R¢0.55 (6enzon-sranomn, 10:1). K-
crekTp, v, cmt: 1589 (C=C Ap). Crextp SIMP *H, &, m.x.: 1.45 (¢, 6H, C5-
(CHzs)y), 1.90-2.05 (M, 4H, 2xCH, nmupponuaun), 2.72 (¢, 2H, C6Hy), 3.53-
3.62 (M, 4H, 2xCH; upponuaun), 7.13-7.20 (m, 1H, CH Ar), 7.28-7.49 (m,
5H, 5xCH Ar), 8.16-8.23 (M, 1H, CH Ar), 8.42-8.50 (M, 2H, 2xCH Ar).
Cnektp SIMP °C, §, m.n1.: 24.67 (2xCH; nuppomumun), 25.20 (C5-(CHa)y),
33.30 (C5-(CHgy),), 47.08 (C6H,), 51.08 (2xCH, muppoaumun), 121.52 (C
Ar), 125.39 (CH Ar), 126.25 (CH Ar), 126.62 (CH Ar), 127.31 (2xCH Ph),
127.38 (2xCH Ph), 128.95 (CH Ar), 129.11 (CH Ph), 133.64 (C4,), 136.30
(C Ar), 137.78 (C Ph), 158.60 (C10yp), 158.92 (C2), 164.26 (C4). Haiineno,
%: C 81.16; H 7.13; N 11.90. C,4H25N3. Berunciaeno, %: C 81.09; H 7.09; N
11.82.

5,5-IlumeTna-2-penni-4-(nunepuaun-1-mi)-5,6-auruapodensolh]
xuHazouuH (18). Auanornuno u3 5.5 2 (0.01 monn) coenunenus 14 u 7.5 mn
nunepuanHa nony4arot 3 2 (48%) coemunenus 18, T.rut. 130-131°C. R; 0.85
(6enson-stanon, 10:1). UK-criektp, v, e 1590; 1604 (C=C Ap). Crextp
SAMP *H, §, m.zi.: 1.50 (¢, 6H, C5-(CHs),), 1.60-1.84 (M, 6H, 3xCH, numnepu-
), 2.80 (¢, 2H, C6H,), 3.10-3.17 (M, 4H, 2xCH, nunepuaun), 7.14-7.21
(m, 1H, CH Ar), 7.31-7.39 (m, 2H, 2xCH Ar), 7.40-7.48 (M, 3H, 3xCH Ar),
8.30-8.37 (M, 1H, CH Ar), 8.44-8.52 (m, 2H, 2xCH Ar).Criexrp SIMP 3C, 3,
M.a.: 23.65 (CH, nunepuaun), 25.09 (2xCH, nunepuaun), 26.62 (C5-
(CH3)y), 33.68 (C5-(CHg)z), 45.52 (C6Hy), 52.22 (2xCH; mnumepuauh),
125.48 (CH Ar), 126.20 (C Ar), 126.23 (CH Ar), 126.95 (CH Ar), 127.29
(2xCH Ph), 127.49 (2xCH Ph), 129.36 (CH Ar), 129.62 (CH Ph), 132.94
(C4,), 136.74 (C Ar), 137.46 (C Ph), 160.05 (C10y), 160.20 (C2), 169.05
(C4). Haiineno, % : C 81.36; H 7.33; N 11.46. C,5H27N3. Beraucneno, %: C
81.26; H 7.37; N 11.37.

2-ben3un-5,5-numerni-4-(nunepuaun-1-mi)-5,6-auruapodensolh|
xunazoauH (19). Cmeck 3.16 2 (0.01 monn) coequnenus 7, 2.08 2 (0.01 mo-
2151) PCls 1 35 mn POCl3 kumatsaT ¢ 0OpaTHBIM XOJIOAWIBHUKOM B TeueHue 20
y. [Tocne OTrOHKH PacTBOPUTENS K PEaKIMOHHON cMecH MPHUOABISIOT 5
MUTEPUINHA U KUIATAT ¢ 0OOpaTHBIM XOJIOAMJIBHUKOM B TeueHue 7 u. Peak-
UOHHYIO CMECh OXJIKAAIOT U 100aBISIIOT K Hel Boay. Ocaaok OXJIaxkIaoT,
OT(UIBTPOBBIBAIOT, IPOMBIBAIOT BOJOW U MEPEKPUCTAIIN30BbIBAIOT 13 80%
staroia. Beixog 1.0 2 (26%) coemunenus 19, t.ur. 126-128°C. R 0.75 (6en-
som-3tanon, 10:1). UK-ciektp, v, ™ 1590; 1604 (C=C Ap). Criextp SIMP
'H, 5, M. 1.43 (¢, 6H, C5-(CHa),), 1.54-1.79 (M, 6H, 3xCH, mumepumun),
2.73 (¢, 2H, C6Hy), 2.95-3.03 (M, 4H, 2xCH; munepunun), 4.10 (¢, 2H, CH,-
Ph), 7.09-7.41 (m, 8H, 8<CH Ar), 8.10-8.17 (M, 1H, CH Ar). Cuekrp SIMP
3¢, 8, . 23.60 (CH, nunepuaut), 25.04 (2xCH, nunepumun), 26.54
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(C5-(CHs),), 33.49 (C5-(CHs),), 44.74 (CHp-Ph), 45.44 (C6H,), 52.05
(2xCH, nunepuaun), 125.43 (CH Ar), 125.48 (C Ar), 125.48 (CH Ph),
126.11 (CH Ar), 126.86 (CH Ar), 127.47 (2xCH Ph), 128.59 (2xCH Ph),
129.52 (CH Ar), 132.72 (C4,), 136.66 (C Ar), 138.28 (C Ph), 159.97 (C10y),
165.51 (C2), 169.07 (C4). Haiineno, % C: 81.52; H 7.72; N 10.88. Cy6H9Ns.
Brruncieno, % C: 81.42; H 7.62; N 10.96.

4-T'uapasuauia-5,5-numeTnia-2-gpenns-5,6-quruapoodenso[h]xunaso-
JuH (20). Cmecs 4.8 2 (0.015 mons) coenunenust 14 u 13.5 mn ruapasunrua-
paTa KUIATAT ¢ 00paTHBIM XOJIOAMILHUKOM B TedeHne 3 u. [locie ymaneHus
M30BITKA THAPA3UHTHApATA MoJTyJaroT 4.7 2 octaTtka ruapasuna 20, KoTopeli
0e3 JIOMOTHUTEIPHON OUYHMCTKH MCTIOB30BaH JIJIsl CHHTE3a coeanHeHM 21.

4,4-Tumetrnia-11-gpennn-4,5-nuruapodensolh][1,2,4] tpuazoso[4,3-
c|xunazomuu (21). Cmecs 4.7 2 Heounmnennoro coeaunenust 20 u 15 wr op-
TOMYPaBBUHOTO 3(pHpa M KHUIATAT ¢ OOPATHBIM XOJIOAUIBHUKOM B TCUCHUE
15 u. Ocanok OTHHUIBTPOBBIBAIOT U MEPEKPUCTALIM30BBIBAIOT U3 ITAHOJIA.
Beixon 4 2 (82%) coemunenust 21, .. 208-210°C. R¢ 0.68 (Tomnyosn-rexcan-
sranon, 5:3:1). UK-crextp, v, cm™: 1575; 1601 (C=C Ap). Criextp SIMP *H,
8, m.a.: 1.66 (¢, 6H, C4-(CHgy),), 2.98 (¢, 2H, C5Hy), 7.20-7.36 (m, 3H,
3xCH Ar), 7.61-7.70 (M, 3H, 3xCH Ar), 8.04-8.14 (M, 2H, 2xCH Ar), 8.21-
8.28 (m, 1H, CH Ar), 9.24 (c, 1H, C8H). Cniektp SIMP C, 8, m.1.: 26.46
(C4-(CHs),), 33.59 (C4-(CHs),), 43.30 (C5Hy), 121.90 (C Ar), 124.74 (CH
Ar), 126.33 (CH Ar), 127.54 (CH Ar), 128.27 (2xCH Ph), 128.56 (2xCH
Ph), 128.95 (CH Ar), 130.98 (CH Ph), 131.18 (C Ar), 132.04 (C3y), 133.75
(C8H), 134.94 (C Ph), 141.63 (C9y), 144.77 (C3,), 148.72 (C11). Haiineno,
%: C 77.36; H5.48; N 17.26. C»;H1gN4. Berumcneno, %: C 77.28; H 5.56; N
17.17.

Aemop svipadxcaem 6nacooaprocms C.C.Mamsany 3a ¢uszuxo-xumuuec-
Kue uccnedosanus, a makxce ©.C.Apcensn, K.A.Asaxuman u P.E.Mypaosany
3a buonoeuveckue ucCie008aHuUsl.

EbNP-LOLULE-ULPLD U 2bNPYLOALE LN [h] B LEQNLR LD
LAL TOULS3ULLEGLP UBLEEQL AF NUYUNFO-NFS-LUSHL
U NUUULUYSELPUL NUSUNFE-3AFLLEBLL

4. 4. NU3rumes3u’u

1-Uedifpton-3,3-g fruf b3 -3, Ay & frop oo [Buagy -2~ hrusprpsmafranpfy - (sd flamiofumpy) S
[Pby-5,6-np& frpprphiivgn[h] fuposgny -2 (3E)-misiibipp: Lbppiifu wylpyndp Suilghgply &
[[uuf N-, l[uuf 4‘[ O-wll[[llwgllw& wpq,wu[lpilbp[l: 4-o.gun[zbiuln[h][u[ﬁluulnl[ﬁlilbpﬁ L2lnpwy-
sl ustig by, Jhpdpifu b opfFndphufdfuluts bufhph §nigbbodudp -
Plgby & 4 4-npidbftpy-11-$libfy-2.5-yhl prpnpbign| ] [1,2,4]mpfugnn[4,3-c] fufbugn-
qlllﬂLl'LnLg#lll‘/[liI 4lumql1L[JJl1Lililb[1:
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SYNTHESIS, ANTITUMOR AND ANTIBACTERIAL ACTIVITY
OF NEW DERIVATIVES OF DIHYDRONAPHTHALENE
AND DIHYDROBENZO[h]QUINAZOLINE

K. K. H AYRAPETYAN

The Scientific Technological Centre
of Organic and Pharmaceutical Chemistry NAS RA
26, Azatutyan Ave., Yerevan, 0014, Armenia
E-mail: ashot@markosyan.am

The interaction of 1-amino-3,3-dimethyl-3,4-dihydronaphthalene-2-carbonitrile
with acid chlorides of carboxylic acids resulted in the synthesis of acyl derivatives,
which in the presence of chloride hydrogen in absolute ethanol were cyclized to 2-
substituted 5,5-dimethyl-5,6-dihydrobenzo [h]quinazolin-4(3H)-ones. The alkylation of
the latter with alkyl halides (methyl iodide and ethyl iodide) in the presence of
potassium hydroxide has been studied. In case of using methyl iodide as the alkylating
agent, N-substituted products are obtained, while the use of ethyl iodide leads to the
formation of an O-substituted product.

By chlorination of 4-oxobenzoquinazolines 4-chloro-derivatives were synthesized.
Only 4-chloro-5,5-dimethyl-2-phenyl-5,6-dihydrobenzo[h]quinazoline was isolated in
its pure form, while 4-chloro-5,5-dimethyl-2-ethyl-5,6-dihydrobenzo[h]quinazoline and
2-benzyl-4-chloro-5,5-dimethyl-5,6-dihydrobenzo[h]quinazoline were used without
further purification. The interaction of chloro derivatives with secondary cyclic amines
yielded 2-substituted 4-amino derivatives. By condensation of 2-phenyl-4-chloro
derivatives with an excess of anhydrous hydrazine a hydrazine derivative was
synthesized, which was transferred into 4,4-dimethyl-11-phenyl-4,5-dihydrobenzo[h]
[1,2,4] triazolo[4,3-c]quinazoline without additional purification by interaction with
orthoformate. The antitumor activity of compounds has been studied based on the model
of Ehrlich's ascites carcinoma. In the experiment, N-(2-cyano-3.3-dimethyl-3.4-
dihydronaphthalen-1-yl)benzamide at a dose of 50 mg/kg inhibits tumor growth by 40%.
The antibacterial properties of synthesized compounds have been studied by the method
of "diffusion in agar" at a bacterial load of 20 mIn microbial bodies per 1 ml of medium.
It has been found out that most of the investigated compounds show weak or moderate
activity in relation to test-objects.
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CHUHTE3 U UCCJETOBAHUE AHTUXOJUHICTEPA3HBIX CBOMCTB
BUC-(4-APWINAEH-2-APNJI-1H-UMHUJIA30JI-5(4H)-OHOB)
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A3NaKTOHHbIM METOAOM OCYLLECTBIIEH CUHTe3 Guc-ammaos, copepxalimx octatkm N-3ame-
LLeHHBIX a,B-aernapoamuHokncnoT. MocnegHve noasepranuck Aernapartaumm ¢ NPUMEHEHNeM rek-
cameTungucunasana. B pesynetarte nonyyeHsl 6uc(4-apunuaen-2-apun-1H-ummaason-5(4H)-oHbl ©
Bbixogamu 80-95%. Ha npumepe cuHTesa buc(4-6eH3nnuaen-2-deHnn-1H-nmmaasonoHa nokasaHo,
4YTO MonyyeHve buc-amupa n ero gervapartauusi MOryT mpoTekaTb “B OAHOW konbGe” ¢ BbIXOAOM
npoaykTa cebiwe 80%. ViccnegoBaHbl MHIMOMPYOLLME CBONCTBA CUHTE3UPOBAHHBIX Brc-amuaos n
61C-MMMAA30M0HOB MO OTHOLLEHUIO KaK K aueTUnxXonunHacTepase, Tak U K ByTupunxonuHacTepase.
YcTaHoBMNEeHo, YTO nepexof oT Buc-aMmaoB K UX LMKIIMYECKUM NpoaykTam — Buc-ummupgasonoHam, B
OCHOBHOM, MPVUBOAUT K YBENMUYEHNIO MHIMOUPYIOLLIMX CBOVCTB MO OTHOLLEHUIO K 0601M hepmeHTam.

Tabn.1, 6ubn. ccbinok 8.

CornacHo «XOJIMHEPTUYECKON TUIOTe3e», YXYAIICHHE XOJUHEpruyec-
KOW ()YHKIIMM OpraHu3Ma MPHBOJIUT K JACPUIMTY aleTUIXOJMHA B MO3TE,
YTO SIBJSIETCA OJHOM M3 OCHOBHBIX MPUYHH BO3HUKHOBEHUS 00JIe3HU AJIbII-
reiimepa (BA) [1]. Bo3pacranue akTHBHOCTH XOJWHEPTHYECKOW CHCTEMBI
OTMEYaeTcs TaKKE€ B «aMUJIOMJIHOW THWIOTE3e» BO3HMKHOBeHUs BA [2, 3].
CornacHO MOCHEIHEH, yBEIMYEHHE AaKTHUBHOCTH aLETHIXOIMHICTEPA3hl
(AXD) n OyrupunxomundcTepasbl (byXD) cnocobcTByeTr oOpa3zoBaHuiO 3-
aMWIONIHBIX (PUOPUIT B MO3re 00JBHOT0. B CBSA3M € 3TUM M3bICKAHUE UHTU-
OMTOPOB XOJIMHACTEPA3 ABIIAETCS aKTyaJbHOU 3a/Jauei.

Panee Obut0 ycTaHoBJEHO, uTO 2,4-AHM3aMerieHHbie 5(4H)-umMuna3ono-
Hbl TPOSIBJISIIOT aHTHXOJIMHACTEpas3Hble cBoiicTBa [4]. Llenpio Hacrosiiero
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COOOIICHUS SIBISIFOTCS CHHTE3 W HUCCIEJAOBAaHHE aHTHUXOJIUHICTEPA3HBIX
cBoiicTB Ouc-(4-apunuaen-2-apuwi-1H-umunazon-5(4H)-onos 18-27.

CuHTe3 1eNeBbIX COCAMHEHHH OCYIIECTBIICH B3aHMMOJACHCTBHEM (YHK-
LMOHAJIFHO 3aMEUICHHBIX OKCa30JIOHOB 1-5 ¢ nuamunHamu 6, 7 1ByMsl METO-
namu. [To Meromy A peakiuio MPOBOAMIM B ATHJIAIETATe NPU KHUIITIYCHUU
peakmonHoi cmecu B Teuenue 10-30 mun. B pesynprare ¢ XOpOmuMH BbI-
xonamu (77-97%) nonydensl ouc-amuanl 8-17 (ctagus Al). Jlerumpararus
MOCHEIHUX OCyIlIecTBIeHa ¢ momoitsio 1,1,1,3,3,3-rekcameTunarucuiia3ana
('MIC) B IM®A, npu KHANSTYSHUN pEaKIIMOHHOW cMecu B TeueHue 10-45
MuH (ctagus A2). BeIxobl MONy4eHHBIX TAKUM 00pa3oM LIEJIEBbIX OUC-UMU-
nazonoHoB 18-27 maxomarcs B mpeaenax 80-95%. Ha mpumepe cunTesa
(42,4'2)-1,1'-(aran-1,2-nunn)ouc(4-6en3mnuaeH-2-penun- | H-umMuaazon-
5(4H)-ona) 18 uccnenoBaHa BO3MOKHOCTH MPOBENEHUS ABYX cTaauid Al u
A2 B “onmHoii konpOe” 6e3 BoiAenenus ouc-amuaa 8 (mytes B). C 310ii nensio
K cMecH 2-henmn-4-0en3mwmaeH-5(4H)-okcazonona 1 u stunenanamMuna 6 B
JIM®A uepe3 30 mun nobasnsim 'MJIC, u nocne 3aBepuieHUs] peakiuu
(uepe3 30 mun) u 0O6pabOTKM peakIMOHHOW cMecH BhIIeNsu Ouc-amuz 18 ¢
BEIXOZ0M 81.7%.

N

Al
N \(0 + HZN/WNHZ o
n

6,7
R
15 R o o
\C/ (o) (0} \C/R
|
HI\\I NH
NH N
| I
n
Ar Ar
8-17
l A2
O o
Ar \

1827
1,8,18-R=Ar=C¢Hs n=1, 9,19-R=Ar=CgHs n=5, 2,10,20-R=CgH; Ar=4-
MeOCgH, n=1, 11,21-R=CgHs Ar=4-MeOCgH; n=>5, 3,12,22-R=CgH; Ar=3,4-
0,CH,CgH; n=1, 13,23-R=C¢Hs Ar=3,4-0,CH,CgH; n=5, 4, 14,24 -R =4-BrCH, Ar
=CgHs n=1, 15,25-R=4-BrCgH, Ar=C¢Hs n=>5, 5,16,26-R=24-Cl,CgH; Ar=4-
MeOCgH, n=1, 17,27-R =2,4-CLLC¢H; Ar=4-MeOCgH, n=5.

Hano ormeruts, uTo mpu cuHTe3e Ouc-umupazonona 18 mo mytu A B
JIBE CTaJIUM CYMMAapHBIi BBIX0]] cocTaBisieT 69.6%.
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HccnenoBanbl MHTHOMPYIOIIUE CBOWCTBA CHUHTE3MPOBAHHBIX COEIMHE-
HUI 8-27 10 OTHOIIEHHIO K APUTPOLUTAPHON alleTHIXoNMuHAICTEpaze (AXD)
u ToiasMeHHor Oytupmixonuaactepase (byXD) uenoseka. IlomydeHHbie
JIaHHBIC TPHUBEJCHBI B TaOuuie. VCXOoAs M3 MOJIyUYEHHBIX JAHHBIX MOXHO
3aKIIIOYHUTh, YTO CPABHUTEIBHO BBICOKYIO MHTHOUPYIOIIYIO aKTUBHOCTH II0
otHomenuto kK AXD mpossiusior  N,N'-(1Z,1'Z)-3,3'-(rexcan-1,6-muui-
ouc(azaneaumn))ouc(3-okco-1-pennanporn-1-en-3,2-gumn)ouc(4-6poMooeH-
samun) 15 — 57% wu (4Z,4'2)-1,1'-(rekcan-1,6-aunn)ouc(4-(6enszo[d][1,3]
JTHOKCOJI-5-mMeTHieH)-2-¢permt- | H-umunazon-5(4H)-on) 23 - 97%. B cuy-
yae byXD cpaBHuTenbHO BhICOKOE MHrHOMpoBanue HaOmomaetcs y N,N'-
(12,1'2)-3,3'-(3ran-1,2-nunnbuc(azanequmn) Jouc( 1-(4-metoxcudenun)-3-
okcorpor-1-en-3,2-muun)ouc-(2,4-muxnopoensamuna) 16 — 31%, a (4Z,
4'2)-1,1'-(rekcan-1,6-qumn)ouc(4-(6enso[d][1,3]-muokcon-5-unmernnen)-2-
¢bennn- 1 H-umunazon-5(4H)-on) 23 u (42,4'Z2)-1,1'-(rexcan-1,6-nuwn)ouc(2-
(2,4- muxnopodennn)-4-(4-merokcubensunuaeH )- | H-umunazon-5(4H)-on)
27 nposisatoT 100% aktuBHOCTH. M3 MaHHBIX, NMPUBEJCHHBIX B TaOIMIE,
BUJIHO, YTO IE€PeX0]] OT OMC-aMUI0B B COOTBETCTBYIOIINE OUC-UMUIAa30I0HbI
B OCHOBHOM TMOBBIIIAET WHTHMOMTOPHYIO aKTHBHOCTh B OTHOLICHHU OOOMX
¢dbepmentoB. s Ouc-ummuaa3oaoHoB 18-27 ornpeneneHbl TakKe KOHIIEHTPA-
uuu, uarudupyromue pepments! Ha 50% (ICsoy). JlanHble 3THX HccaenoBa-
HUI TaKke MPUBEACHBI B TaOJUIIE, COIJIAaCHO KOTOPOH, Bce coenuHeHus 18-
27 1o MHrHOMpYIOLMM CBOMCTBAM yCTyHaroT IpenapaTy TakpuH. OpHako
(42,4'2)-1,1'-(aran-1,2-qunn)ouc(4-6ensununeH-2-pennn- | H-umunazon-
5(4H)-on) 18 mo cneundudHOoCTH MO OTHOIIEHUIO K ByXD mpeBocxomut
TakpuH B 4.8 pasa, B To Bpems Kak 110 1Csqy, Masio ycTymaer.

Tabruya
HNuruoupyrommue cBoiictpa 6uc-amuaos 8-17 u 6uc-umuaaszonoHos 18-27

M0 OTHOLIEHHUIO K aleTHIXoJanHICTepasze (AXD)
u Oyrupuixosnunicrepase (byX2J)

No | Murubuposa- |Hrubupo- Nurubupo- | Uarudupo- | 1Csqy, | 1Csqo,

HUE BaHUE Ne BaHUE BaHUE AXD, |byXD,| Ucnenup.™

AXD, % byXD3, % AXD3,% | ByX3,% | nM nM

8 12 11 18 26 70 4480 | 35 |120 byXD
9 11 17 19 15 6 — — —
10 28 5 20 29 50 1032 | 550 | 2 byXD
11 45 22 21 54 42 702 | 849 | 1.2 AXD
12 26 5 22 34 42 — - -
13 3 9 23 97 100 897 | 167 | 5 byXD
14 0 18 24 50 3 346 [14293| 41 AXD
15 57 14 25 59 27 536 | 847 | 2 AXD
16 34 31 26 62 6 409 | 2518 | 6 AXD
17 37 8 27 79 100 560 61 | 9 byXD

Taxpun — [Csp9 AXD 500 M, ByX3 20nM, Hepeng. 25 ByXO [8].
* Ueneung. — MHAEKC CIIENM(PUUHOCTH 110 OTHOLIEHUIO K (pepMEHTYy.
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Takum 006pazom, CHHTE3UPOBAaH HOBBINM KJlacC MHTMOUTOPOB XOJIMHAICTE-
pa3. JlanbHeiiue ucciaenoBaHUsl B TOM HalpaBlI€HUH MOTYT MPHUBECTH K
BBICOKOAKTUBHBIM COEMHEHUSIM, KOTOPBIE MOTYT 3aMHTEPECOBaTh (hapMaKo-

JIOTOB B Ka4€CTBE COCAUHECHUM, IPUTOAHBIX IJIS CO3JaHMs JICKApPCTB IPOTHUB
BA.

3KCHepI/IMeHTaJIBHaﬂ 4acThb

UK-cexkTpsl COEOIWHEHUM 3aperucTpUpOBaHbl HAa  CIEKTPOMETpE
“Nicolet Avatar 330” B BazemuHoBOM Macite. Crektpsl IMP ‘H momyuersr
Ha npubdope Varian “Mercury 300” ¢ paboueii gactoroit 300 My B pacTBO-
pe IMCO-dg/CCl,=1/3. Xumuueckue capury B criekrpax SIMP *H mpusene-
HBl OTHOCHUTEJIBHO CUTHana BHyTpeHHero cranapra — TMC. Konrpons 3a
XOZIOM PEaKLUUH U OINpEIeICHUEe YUCTOTHI MOJYYCHHBIX COCIHUHEHUH OCy-
mectBieHsl MeroqoM TCX (ma mractuakax AlugramXtraSILG/UV) B
cucTeMe pacTBopuTeneil OeHzon—meraHon, 5:2. BemectBa oOHapy»KeHbBI
Y®-06myuenuem u 5% pacTBOPOM INEpMaHTraHaTa Kaius C TMOCIEIYIOIINM
HarpeBanuem npu 100-120°C B Teyenue 2-3 mun. TeMuepaTypsl IUIaBICHUS
orpe/iesieHbl Ha MUKpOCTONHKe “Boetius”.

Henacwimennsie 5(4H)-okcazononsr 1-5 momydeHbl cOriiacHO METOIY
[5].

(N-Benzouni-o,B-nreruapopenmiananmi)oucankmiamuant (8-17). K
pacTtBopy 8 mmo.eti HeHachimeHHoro 5(4H)-okca3onona B 15 mz sTmnanera-
Ta 100aBISLIN 4 MMO/A TUAMHHA U KUISITWIA C 0OpaTHBIM XOJOJMIIEHUKOM
B Teuenue 10-30 mun. Ilocne oxmaxkaenus oOpa3oBaBIIMKCA OCAIOK OT-
(GUIBTPOBBIBAIN, TIPOMBIBAJIN 3(PUPOM U cyIImiIn Ha Bo3ayxe. Ilepexkpucran-
JU3AIHIO TPOBOIUIIN M3 STAHOJIA.

N,N'-(1Z,1'2)-3,3'-(9Tan-1,2-quuaouc(azaneanma))ouc(3-oxco-1-
(pennnnpon-1-en-3,2-quua)audenzavun (8). IpomomKuTeIBHOCTh peak-
un 30 mun, Beixon 77.30%, 1. mr. 145-148°C, R0.77. UK-cnektp, v, emt:
1646 (C=0 amuzsusiii), 3064 u 3322 (NH). Cnexrp SIMP *H, §, m. 1.: 3.38-
3.44 (4H, m, CH,), 7.18 (2H, ¢, =CH), 7.23-7.33 (6H, m, Ar), 7.34-7.41 (4H,
M, Ar), 7.44-7.54 (6H, m, Ar), 7.95-8.01 (4H, m, Ar), 8.06 (2H, 1, J 4.9,
NHCH,), 9.76 (2H, m, NH). Haiineno, %:C 73.42; H 5.60; N 9.76.
C34H30N4O4 Brrancneno, %: C 73.10; H5.41; N 10.03.

N,N'-(1Z,1'Z2)-3,3'-(I'ekcan-1,6-qnunaouc(azaneanun))onc(3-oxco-1-
¢ennnmnpon-1-en-3,2-quna)qudenzavun) (9). [IpogomKkuTebHOCT peak-
un 20 mun, Beixon 84.05%, t. wi. 192-195°C, R¢0.81. UK-cnekrp, v, enm't:
1642 (C=0 amuzmubiit), 3059 un 3242 (NH). Criekrp IMP 'H, §, m. 1.: 1.34-
1.45 (4H, m, CH,), 1.49-1.60 (4H, m, CH,), 3.17-3.25 (4H, m, NCH,), 7.14
(2H, ¢, =CH), 7.20-7.32 (6H, ™, Ar), 7.41-7.55 (10H, m, Ar), 7.86 (2H, T, J
5.8, NHCH,), 7.97-8.03 (4H, m, Ar), 9.69 (2H, m, NH). Haiigeno, %: C
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79.00; H 5.69; N 9.55. CasH3sN4O,. Brrumcieno, %: C 78.87; H 5.92; N
9.68.

N,N*-(1Z,1'2)-3,3'-(9Tan-1,2-nuunouc(azanexumni))ouc(l-(4-merox-
cupenmnn)-3-okconpon-1-en-3,2-qgumn)audensamua (10). ITpomomkures-
HOCTh peakmmu 15 mun, Boixon 84.86%, T. i 230-233°C, R{0.22. UK-
criextp, v, vt 1643 (C=0 amumnerii), 3292 u 3371(NH). Criextp SIMP H,
S, M. a.: 3.36-3.42 (4H, m, CHy), 3.79 (6H, ¢, OCHj3), 6.80-6.86 (4H, M, Ar),
7.18 (2H, c, =CH), 7.36-7.43 (4H, m, Ar), 7.44-7.52 (6H, m, Ar), 7.97-8.05
(6H, m, Ar u NHCH,), 9.69 (2H, m, NH). Haiineno, %: C 70.03; H 5.41; N
9.14 C36H34N4O¢. Borumcneno, %: C 69.89; H 5.54; N 9.06.

N,N'-(1Z,1'2)-3,3'-(I'ekcan-1,6-quniaouc(azanexumi))ouc(l-(4-me-
TOKCH(eHIT)-3-0K-conpon-1-eH-3,2-quun)audenzamun (11). Tpomomxu-
TeNBHOCTh peakuuu 30 mun, Beixox 95.04%, T. mwi. 192-195°C, R 0.67. VK-
criekTp, v, cm't: 1642 (C=0 amuznsiii), 3253 (NH). Crextp SIMP 'H, 8, m.
a.. 1.31-1.44 (4H, m, CH,), 1.46-1.58 (4H, m, CH,), 3.15-3.24 (4H, wm,
NCHy), 3.77 (6H, ¢, OCH3), 6.79-6.85 (4H, M, CgH,), 7.15 (2H, ¢, =CH),
7.42-7.54 (10H, M, Ar), 7.75 (2H, 1, J 5.8, NHCH,), 7.99-8.06 (4H, m, Ar),
9.62 (2H, 1, NH). Haiigeno, %: C 71.36; H 6.39; N 8.19. C4H4,N4O¢. Boi-
yncieno, %: C 71.20; H 6.27; N 8.30.

N,N'-(1Z,1'Z)-3,3'-(9Tan-1,2-nuniounc(azanexumnn))ouc(l-(6en-
30[d][1,3]amoKcoa-5-m1)-3-0kconpon-1-en-3,2-quun)audenzamua  (12).
[MpomosmwkurensHOCTh peakimu 20 mun, Boixox 95.60%, 1. mwi. 234-237°C,
R{0.61. UK-crektp, v, e 1651 (C=0O ammmmsiii), 3261 u 3441 (NH).
Crektp SIMP H, §, m. 1., TI'y: 3.34-3.41 (4H, m, CH,), 5.97 (4H, ¢, OCH,),
6.76 (2H, n, J=8.1, =CH), 7.00 (2H, a1 n, J=8.1, J=1.6, =CH), 7.08 (2H, n,
J=1.6, =CH), 7.13 (2H, ¢, =CH), 7.37-7.44 (4H, m, CgHs), 7.45-7.52 (2H, m,
C¢Hs), 7.97-8.04 (6H, m, C¢Hs u NH), 9.69 (2H, w, NH). Haiineno, %: C
66.49; H 4.77; N 8.51. C3sH3N4Og. Brrunciieno, %: C 66.86; H 4.68; N
8.66.

N,N*-(1Z,1'2)-3,3'-(I'ekcan-1,6-quniouc(azaneaumni))ouc(l-oex-
30[d][1,3] Amokco-5-ui)-3-okconpon-1-eH-3,2-qmuma)audoenzamun  (13).
[Tpoo/KUTENbHOCTD peakimu 25 mun, Boixom 93.88%, t. mi. 208-211°C,
R{0.55. UK-criektp, v, em’™ 1642 (C=0 amummsii), 3066 u 3247 (NH).
Crektp SIMP H, §, M. 1., I'y: 1.31-1.42 (4H, m, CH,); 1.46-1.58 (4H, wm,
CH,); 3.14-3.24 (4H, m, NCH,); 5.96 (4H, c, OCH,); 6.76 (2H, n, J=8.1,
=CH); 7.02 (2H, a n, J=8.1, J=1.6, =CH), 7.10 (2H, x, J=1.6, =CH), 7.11
(2H, ¢, =CH), 7.42-7.54 (6H, m, C¢H,4), 7.78 (2H, T, J=5.8, NH), 7.98-8.05
(4H, M, CgHs), 9.61 (2H, m, NH). Haiineno, %: C 68.54; H 5.26; N 8.14.
Ca0H3sN4O,. Brraucneno, %: C 68.36; H5.45; N 7.97.

N,N*-(1Z,1'2)-3,3'-(3Tan-1,2-quuiaouc(azaneanni))ouc(3-oxco-1-
dennanpon-1-en-3,2-1unin)ounc(4-opomodenzamua) (14). IpomomkuTens-
HOCTh peakuuu 10 mun., Beixon 92.63%, 1. i 250-253°C, R{0.65. UK-
crexTp, v, cn’: 1651 (C=0 amunerit), 3216 u 3401 (NH). Criextp SIMP *H,
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S, M. 1., I'y: 3.37-3.44 (4H, m, CH,), 7.16 (2H, c, =CH), 7.22-7.34 (6H, wm,
Ar), 7.45-754 (8H, m, Ar), 7.87-7.94 (4H, M, Ar), 8.08 (2H, T, J=4.9,
NHCH,), 9.84 (2H, m, NH). Haiineno, %: C 57.18; H 4.06; Br 22.49; N
7.61. C34H2BrN4O4. Beruuciieno, %: C 57.00; H 3.94; Br 22.31; N 7.82.
N,N*-(1Z,1'2)-3,3'-(I'ekcan-1,6-nuunouc(azaneanmni))ounc(3-oxco-1-
(¢ennsmpon-1-en-3,2-quni)ouc(4-opomodensamun) (15). Ipogomxuresns-
HOCTh peakuuu 15 mun, Beixom 91.43%, 1. . 231-234°C, R¢ 0.64. UK-
criextp, v, cm: 1641 (C=0 amunsiii), 3056 u 3239 (NH). Crexrp SIMP 'H,
S, M. 1.: 1.34-1.44 (4H, m, CHy), 1.47-1.60 (4H, m, CH,), 3.16-3.26 (4H, m,
NCHy), 7.13 (2H, ¢, =CH), 7.20-7.32 (6H, m, Ar), 7.48-7.53 (4H, m, Ar),
7.56-7.63 (4H, m, C¢H4Br), 7.88-7.98 (6H, M, CgH,Br 1 NHCHy), 9.76 (2H,
1, NH). Haiineno, %: C 59.26; H 4.85; Br 20.43; N 7.36. C3gH3sBroN4Oy.
Beraucneno, %: C 59.08; H 4.70; Br 20.69; N 7.25.
N,N'-(1Z,1'2)-3,3'-(3Tan-1,2-nuuaouc(azanexnni))ouc(l-(4-meTok-
cuennn)-3-okco-npon-1-en-3,2-qunin)onc(2,4-quxsnopoensamua)  (16).
[MpomosmwkurensHOCTh peakimu 20 mun, Boixox 97.35%, 1. mi. 261-264°C,
R{0.58. UK-cnektp, Vv, et 1648 (C=0 amwmmnsrit), 3229, 3356 u 3427
(NH). Crextp SIMP 'H, §, m. 1., I'y: 3.43-3.48 (4H, M, CH,), 3.81 (6H, c,
OCHj3), 6.81-6.87 (4H, m, CgHy), 7.12 (2H, c, =CH); 7.31 (2H, n a, J=8.3,
J=1.8, =CH), 7.42 (2H, c, J=1.8, =CH); 7.48-7.53 (4H, m, C¢H,), 7.72 (2H,
1, J=8.3, =CH), 7.86 (2H, yur. ¢, NHCH,), 9.76 (2H, ym1. ¢, NH). Haiineno,
%: C 57.33; H 4.26; ClI 18.90; N 7.24. C35H3Cl4N4O¢. Brruncieno, %: C
57.16; H 4.00; Cl 18.75; N 7.41.
N,N*-(1Z,1'2)-3,3'-(I'ekcan—1,6-qnuniaéuc(azaneauui))ouc(1-(4-me-
ToKCcH(peHn)-3-0Kkconpon-1-eH-3,2-quun)ouc(2,4-1uxa0poeH3amMun)
(17). MponomkuTenbHOCTh peakimu 25 mun., Boixox 90.28%, T. mi. 239-
242°C, R{0.49. UK-cnektp, v, cm™ 1644 (C=0 ammansrii), 3231 (NH).
Crnektp SIMP H, 8, m. 1., I'y: 1.35-1.48 (4H, M, CHy), 1.49-1.62 (4H, wm,
CH,), 3.21-3.29 (4H, m, NCHy), 3.81 (6H, ¢, OCHg), 6.84-6.90 (4H, wm,
CeHys), 7.11 (2H, ¢, =CH), 7.40 (2H, n x, J=8.3, J=1.9, =CH), 7.48 (2H, &,
J=1.9, =CH), 7.51-7.57 (4H, m, C¢H,), 7.66 (2H, n, J=8.3, =CH), 7.66 (2H,
ymr. ¢, NH), 9.69 (2H, m, NH). Haiigeno, %: C 59.31; H 4.65; Cl 17.59; N
6.61. C4oH35CI4N4Og. Brrumcieno, %: C 59.12; H 4.71; Cl 17.45; N 6.90.
(4Z2,4'2)-1,1'-(Aaxuna-1,2-qnunn)ouc(4-apuianaen-2-apuia-1H-umuaa-
30.1-5(4H)-onbI (18-27). K pactBopy 18 mmonen duc-amuna B 10 mr JMDA
no6asisu 1.9 ma (90 mmonen) TMJIC ¥ KUDSTHIN ¢ OOPATHBIM XOJIOANITb-
HUKOM 10-45 mun. Ilocne oxnaxxaeHus K peakliMoOHHON cmecH 100aBisiin 90
MJI BOAHOTO pacTBOpa XJOPHCTOrO BOAOPOJA, BBHIMABIINN OCAI0K OT(UIBT-
POBBIBAJIM M CYIIWIA Ha BO3ayxe. [lepekpucTain3aiuio MpOBOIWIN M3
OeH3ona.
(4Z2,4'2)-1,1'-(9ran-1,2-quun)ounc(4-oensuanaen-2-penmna-1H-umu-
nazoi-5(4H)-on) (18). Metoa A. IIpofoKUTENBHOCTh peakimu 45 muH,
BbIxo1 90.43%. Metoa B. K pacteopy 1.0 2 (4.0 mmons) 2-pennn-4-6eH3u-

91



nmunen-5(4H)-okcazonona B 10 mz IM®DA nobasnsmu 0.12 2 (0.14 ax, 2
mmons) dtwienauamuna. Cmech kumsatiaun 30 mun, nobasmsum 0.97 2 (1.27
mi, 6 mmonerr) TMAC n nponomkanmu kurstaenue eme 30 mun. O0paboTKy
ocymrecTBisun o Metoay A. Beixox 0.85 2 (81.7%).

T. mn. 267-270°C, R¢ 0.85. HMK-cmektp, v, emt: 1716 (CO-1ukm).
Cnexrp SIMP *H, §, m. 1.: 3.99 (4H, ¢, NCH,), 6.92 (2H, ¢, =CH), 7.35-7.52
(12H, m, CgHs), 7.66-7.72 (4H, M, C¢Hs), 8.15-8.21 (4H, m, CgHs). Haiineno,
%: C 78.37; H5.21; N 10.60. C34H25N4O,. Beruncneno, %: C 78.14; H 5.02;
N 10.72.

(4Z2,4'2)-1,1'-(I'ekcan-1,6-quun)onc(4-oen3umaen-2-penna-1H-
umuaa3on-5(4H)-on) (19). [IpoaomKUTENbHOCTh peakiuu 45 muH, BBIXO
92.46%, 1. 1. 198-201°C, R 0.88. UK-cmektp, v, emt: 1715 (CO-1ukn).
Cnektp SIMP H, 8, m. m.: 1.15-1.22 (4H, m, CH,), 1.41-1.52 (4H, M, CHy),
3.66-3.73 (4H, m, NCHy), 7.09 (2H, ¢, =CH), 7.32-7.43 (6H, m, CgHs), 7.50-
7.60 (6H, m, CgHs), 7.76-7.81 (4H, m, CgHs), 8.19-8.24 (4H, m, CgHs). Haii-
neno, %: C 79.03; H 5.80; N 9.79. CzgH34N4O,. Beruucaeno, %: C 78.87; H
5.92; N 9.68.

(4Z2,4'2)-1,1'-(9ran-1,2-qunn)ouc(4-(4-merokcuden3mnnaeH)-2-pe-
Huwi-1H-umunazon-5(4H)-on) (20). IIpomomkurensHOCTh peakuuu 30 mum,
BBIXOZ 88.24%, T. mn. 321-324°C, Ry 0.81. UK-criektp, v, cv™: 1706 (CO-
wuk). Crektp SIMP *H, 8, m. 1.: 3.87 (6H, ¢, OCHs), 3.97 (4H, ¢, CHy),
6.90 (2H, c, =CH), 6.92-6.97 (4H, m, Ar), 7.35-7.42 (4H, m, Ar), 7.44-7.50
(2H, m, Ar), 7.64-7.68 (4H, m, Ar), 8.14-8.19 (4H, m, Ar). Haiigeno, %: C
74.44; H 5.03; N 9.85. C3sH3N4O4. Brrumciieno, %: C 74.21; H 5.19; N
9.62.

(4Z2,4'2)-1,1'-(I'ekcan-1,6-q1uun)ounc(4-(4-MeTOKCHOEH3MIIH/IEH)-2-
¢enmn-1H-umuaazon-5(4H)-on) (21). TIpomomkuTensHOCTh peakimu 40
mun, Beixox 80.85%, T. mir. 188-190°C, R¢ 0.68. UK-cnektp, v, emt: 1708
(CO-umkn). Coekrp SIMP H, §, M. m.: 1.12-1.23 (4H, M, CH,), 1.39-1.51
(4H, m, CHy), 3.64-3.71 (4H, m, NCHy), 3.85 (6H, ¢, OCH3), 6.90-6.96 (4H,
M, CgHy), 7.05 (2H, ym. ¢, =CH), 7.50-7.57 (6H, yu. ¢, =CH, Ar), 7.74-7.79
(4H, m, Ar), 8.17-8.22 (4H, m, CgH,). Haiineno, %: C 75.59; H 6.31; N 8.56.
C4oH3sN4O4. Beraucaeno, %: C 75.21; H 6.00; N 8.77.

(4Z2,4'2)-1,1'-(9ran-1,2-qunn)ouc(4-(0enszo[d][1,3] anokcoa-5-name-
THieH)-2-penna-1H-umunazon-5(4H)-on) (22). ITIpoaomKHUTEIBHOCTh
peakiuu 20 mun, Beixon 92.39%, 1. . 341-344°C, R{0.75. UK-cmektp, v,
evs 1703 (CO-mmkir). BemecTBo HENOCTATOYHO PACTBOPHMO, MOITOMY
cnektpel SIMP He cuarel. Haiineno, %: C 80.09; H 4.06; N 9.37.
C36H26N405. BBI‘{I/ICJ'IeHO, %: C 7080, H 429, N 9.17.

(4Z,4'Z2)-1,1'-(I'ekcan-1,6-muna)ouc(4-(6enso[d][1,3] anokcor-5-uJ-
MeTHJieH)-2-penmin-1H-umnnazon-5(4H)-on) (23). I[IponomKUTenbHOCTD
peakuun 10 mun, Beixon 95.70%, 1. mwi. 269-272°C, R{0.59. UK-cmektp, v,
em™: 1707 (CO-mmxn). Crektp SIMP 'H, 8, m. 1., Iy: 1.12-1.21 (4H, m,
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CHp); 1.39-1.50 (4H, m, CH,); 3.64-3.71 (4H, m, NCH,); 6.05 (4H, c,
OCHy); 6.85 (2H, n, J=8.1, =CH ); 7.02 (2H, ymu. ¢, =CH); 7.50-7.57 (8H, wm,
Ar); 7.74-7.79 (4H, M, CgHs); 8.07 (2H, n, J=1.6, =CH). Haiizeno, %: C
72.51; H 5.03; N 8.64. C4H34N4O;. Breruucneno, %: C 72.05; H 5.14; N
8.40:
(4Z2,4'2)-1,1'-(9ran-1,2-nunn)ounc(4-oensuanaen-2-(4-opomodeHun)-
1H-umupnazon-5(4H)-on) (24). IponomxurensHocTs peakuuu 20 muH, BbI-
xox 90.00%, t. . 338-341°C, Rf 0.86. UK-cmektp, v, et 1707 (CO-
k). Conektp SIMP H, §, M. o.: 3.94 (4H, ¢, NCHy), 6.98 (2H, c, =CH),
7.44-7.50 (6H, m, CgHs), 7.51-7.57 (4H, m, CgH,), 7.61-7.65 (4H, m, CsHa),
8.18-8.23 (4H, M, Cg¢Hs). Haiineno, %: C 60.29; H 3.34; Br 23.63; N 8.40.
Cs4H24BraN4O,. Brrancneno, %: C 60.02; H 3.56; Br 23.49; N 8.24.
(4Z2,4'2)-1,1'-(I'ekcan-1,6-qnuun)ounc(4-oen3mamnaen-2-(4-6pomode-
Hui)-1H-umunazon-5(4H)-on) (25). IlpomomkurensHOCTh peakuun 20
mun, BeIX0a 86.21%, T. 1. 267-270°C, Rt 0.85. UK-cnektp, v, ent: 1714
(CO-1mki). Criextp SIMP 'H, 8, M. o 1.17-1.28 (4H, m, CH,), 1.41-1.54
(4H, M, CHy), 3.67-3.74 (4H, m, NCH,), 7.11 (2H, c, =CH), 7.34-7.43 (6H,
M, CgHs), 7.69-7.79 (8H, m, CgHy), 8.17-8.23 (4H, m, CsHs). Haiineno, %: C
62.15; H 4.16; Br 21.88; N 7.83. C3gH3,BroN4O,. Beruucaeno, %: C 61.97,
H 4.38; Br 21.70; N 7.61.
(42,4'2)-1,1'-(9ran-1,2-quun)ouc(2-(2,4-nuxsiopopenu)-4-(4-me-
ToKcuOeH3uImnaeH)-1H-umnaa3on-5(4H)-on) (26). IIpoaomkuTeIbHOCTD
peakiuu 15 mun, Boixom 89.33%, T. wr. 211-213°C, Rf 0.85. UK-cnektp, v,
em™: 1713 (CO-umkn). Criextp IMP *H, 8, m. 1., I'y: 3.58 (4H, ¢, CH,), 3.86
(6H, c, OCHj3), 6.90-6.96 (4H, m, Ar), 7.29 (2H, 1 &, J=8.3, J=1.9, =CH),
7.49 (2H, 1, J=8.3, =CH) 7.58 (2H, n, J=1.9, =CH), 8.11-8.17 (4H, wm, Ar).
Haiineno, %: C 60.37; H 3.49; Cl 19.93; N 7.87. C3sH24C1sN4O,. Brerumcite-
HO, %: C 60.19; H 3.37; Cl 19.74; N 7.80.
(4Z2,4'2)-1,1'-(I'ekcan-1,6-quun)ouc(2-(2,4-nuxsiopodenn)-4-(4-me-
TokcubensuanaeH)- 1 H-umuaazon-5(4H)-on) (27). IIpoaomkuTeIbHOCTD
peakiun 20 mun, Beixon 94.80%, T. mr. 109-112°C, R0.76. UK-cmekTp, v,
emt 1707 (CO-tmk). Crextp SIMP H, 8, m. 1., I'y: 1.00-1.09 (4H, wm,
CH,), 1.26-1.38 (4H, m, CHy), 3.38 (4H, 1, J=7.0, NCH,), 3.85 (6H, c,
OCHpg), 6.88-6.94 (4H, m, C¢Hy,), 7.13 (2H, ¢, =CH), 7. 53 (2H, n n, J=8.3,
J=1.9, =CH), 7.61 (2H, n, J=1.9, =CH), 7.62 (2H, n, J=8.3, =CH), 8.11-8.17
(4H, m, CgH,). Haiimeno, %: C 62.07; H 4.23; Cl 1851; N 7.42.
C4oH34ClI4N4O,. Beruncneno, %: C 61.86; H 4.41; Cl 18.26; N 7.21.
OnpeneneHne aHTHXOJHHICTEPA3HBIX CBOMCTB coequHeHui (8-27).
AHTHXOJIMHICTEPa3HbIE CBOMCTBA CHHTE3UPOBAHHBIX COCAMHEHHH Ompere-
JSUTM ¢ IPUMEHEHHEM METOJ1a, OTIMCAaHHOTO B pabote [6]. B uccnenoBanmsix
MpUMeHsI spurpountapayto AXO n mazmeHHyro byX0O genoseka. M3me-
peHHsT TPOBOAWIMCH B TEPMOCTATUPYEMOH sYEHKe CIEeKTPoPOTOMETpa
“SpecordUV-Vis” npu 412 nm. B onbiTax peakiuoHHas cpena B 2.5 mi Ko-
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HEYHOro o0beMa cojepikajla peareHThl B CIEIYIOIIHUX KOHUEHTpAIUIX:
nUcTHUTHpoBaHHas Boja — 1.25 mu, docharueiid Oydep 0.1 M — 1 wma, pH
7.6+0.1, 5,5"-nutnobuc-(2-aurpodensoitnas kuciota) (JTHB) 0.005 M-0.02
ma, anetmitnoxoiud (ATX) 0.005 M — 0.005 mz, cooTBeTcTBYIOITUE (hep-
meHT 0.01 mz 1 uccnemxyemoe Bemecteo 0.01 M (B IMCO) — 0.02 mn. [ns
KOHTPOJIBHBIX OTIBITOB pacTBOp, coaepxkammii hpepment u JITHB, nakyoupo-
Bamu 10 mun npu 25°C, M3MepsUId IMOTJIOIIEHHE, IOCIE Yero J00aBiIsuId
ATX ¥ MOBTOPHO M3MEPSIIU MOIJIOIIEHHUE PAcTBOpa Mocie MHKYOHpPOBaHUs
20 mun ipu 25°C. TecTOBBIE ONBITHI MPOBOIMIN aHAJIOTHYHO H3HAYAIBHO B
MPUCYTCTBUH HCCIEAYEMOTo coeAnHeHus. MHrudupyromas akTMBHOCTb coe-
JUHEHUS OTIpeIesiiach Cleayronieit (opMynoun:

KOHM — mecm
uHrubuposanue % = —— x 100,

KOHM
rJie KOHTPOJIb — Pa3HHIA MOTJIOUICHUH IBYX U3MEPEHUI KOHTPOJIBHOTO OITBI-
Ta; TECT — pa3HUIIA MOTJIOMIEHUH IBYX U3MEPEHHUI TeCTOBOTO OTbITA.

3naueHus KoHIeHTparuii coennuenuit 18, 20, 21, 23-27, uarndupyro-
e xonuHacrepasbl Ha 50% (1Csgy), onpenenens! mo merony [7].

APU-4-UCPLPYG L-2-UCPL-1H-PUPYUQNL-54H) N LELD) URLE-6AL
U NUGUNALPLEUEG-BLAUQUSRL NUSUNFE-3NFLLEND
NFUNFULRUPLOFER-3OFLL

€. U. 1u2030L

Ugpulpmntosy s bl - ppoljubosgly & N-nbquiljuyfws o,f-ghSfgpnundp-
luufdfFnibibph dgnpyghlbip wpopnclng plo-adpgbbph ofbf@hgp: Lepdpibbpu Bafdupl-
by b qhlpopunnugduts Skpundbfdfyppuppuquish hppundudp: Upgncpocd mnugdby
127 F[lu(4-wp[ll[lll_bil-2-w[1[ll-1H—[ltf[lll,wllnl-5(4H)-li[1 80-95% l?l.gb[rru[.’ F[lu(4-[1[7717[1[[171771-
2-@bufy-1H-fulprpugrynisfy) opplumlp fpu gnoyg & npfud, np pho-wdfup smsgeedi o
bpn qhilfippunnugndp qupnyg £ ppolwiogdly <dbl jrppognod> fbp@uatyndfdf wiflyf
purts 80% bypmf: Miundumuppyfwd b upbyfligfwsd pphu-widfgibph b ppo-fudfgegngniib-
rlf wpgbpulfis Sunnfndfdyndiiilpp fugyba wybfdpyponpbboafdbpugp, wybybe b promfipfy-
[yl lpugp Wlunndudp: Twpgdly § op phu-wdpyibppy whgnedp bpoby ghlypl wp-
quufpibiph  pfu-fulfipugnpriikph Spdialubinod Suhgbghnod £ owpglpalfs Qunnfne-
[yrititibipp wfi Eplyn $hpdbinnf iunduwdp £ :
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SYNTHESIS AND ANTICHOLINESTERASE ACTIVITY
OF BIS-(4-ARILIDENE-2-ARIL-1H-IMIDAZOLE-5(4H)-ONES

V. M. GHAZOYAN

The Scientific Technological Center of Organic and Pharmaceutical Chemistry NAS RA
26, Azatutyan Ave., Yerevan, 0014, Armenia
E-mail: ghazoyanvarduhi@gmail.com

The synthesis of bis-amides containing residues of N-substituted a,f3-dehydro-
aminoacids was carried out using the azlactone method by the interaction of functionally
substituted oxazolones with diamines by two methods. According to the first of
methods, the reaction was carried out in ethyl acetate while boiling the reaction mixture
for 10-30 minutes. As a result, bis-amides were obtained in good yields (77-97%). The
dehydration of the latter was carried out using 1,1,1,3,3,3-hexamethyldisilazane in
dimethylformamide, while boiling the reaction mixture for 10-45 minutes. The yields of
the thus obtained target bis-imidazolones are in the range of 80-95%. Using the example
of the synthesis of (4Z,4'2)-1,1'-(ethane-1,2-diyl)bis(4-benzylidene-2-phenyl-1H-
imidazol-5-(4H)-one), the possibility of carrying out two stages “one pot” without iso-
lating bis-amide. To this end, 1,1,1,3,3,3-hexamethyldisilazane was added to dimethyl-
formamide after 30 min to a mixture of 2-phenyl-4-benzylidene-5-(4H)-oxazolone and
ethylene diamine, after the completion of the reaction (after 30 min) and treatment of the
reaction mixture, the bis-amide was isolated yield more than 80%. It should be noted
that in the synthesis of bis-imidazolone along this path in two stages, the total yield is
approximately 69%. The inhibiting properties of synthesized bis-amides and bis-
imidazolones with respect to both acetylcholinesterase and butyrylcholinesterase have
been studied. It has been established that the transition from bis-amides to their cyclic
products, bis-imidazolones, leads to an increase in inhibitory properties with respect to
both enzymes.
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CHUHTE3 3-ALIETUJI-4-TUAPOKCH-4-METHJI-6-OKCO-
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Iocrynuno 20 XI 2018

YCTaHOBMNEHO, YTO B3avMOAENCTBME apunaMuaoB aueTOyKCYCHOM KUCMOTbl C apunuaeHaue-
TUNaUETOHOM MpoTeKaeT B MPUCYTCTBAM TPUITUNAMMHA UMW NUNepuaMHa NPy KOMHATHOW Temnepa-
Type, u, cornacHo aaHHbiM AMP 1 PCA, obpasytotcs 3-auetun-4-rugpokcu-4-metun-6-okco-2,N-au-
apwvnuumknorekcaHkapbokcamuapl. BeickazaHo npegnonoxeHue, 4to obpasoBaHMe TOMbKO OAHOro
pernonsomepa 0byCcrnoBreHO TeM, YTO Mpu KapbounKknM3auum NpoOMEXyTOYHOro affyKTa peluato-
LYK ponb UrpaeT aneKTPogUbHOCTb aueTUbHbIX rPynn, NPUCYTCTBYIOWMNX B aAayKTe, a He HykK-
NeodUnbHOCTb.

Puc. 2, Tabn. 1, 61M6n. ccbinok 7.

Xumusi MHOTO()YHKIIMOHATIBHBIX COSAMHEHHI MHTEPECHA TEM, YTO JaeT
BO3MOXKHOCTh TIOZI00PATh YCIIOBUS, IPU KOTOPBIX OYJET pearnpoBaTh Ta WIH
nHas (QyHKUMOHANBHAS Ipynna. TO B NOJHOM Mepe OTHOCUTCS K peaKLUsiIM
BHYTPUMOJICKYJISIPHOM IIMKIU3AMH, PUBOASIIUM K MPOIYKTaM, COIepxka-
MM KapOo- WA TeTePOLIUKITBI.

B cunTe3e MHOrO(pYHKIIMOHAIBHBIX COSAMHEHUN 3aMETHOE MECTO 3aHU-
MaeT peakuus Muxasns, KoTopas NpeoCTaBIsieT BO3MOXXHOCTh MOJTYYHUTh
aJTyKTBI, CTIOCOOHBIE TOABEPTHYThCS MUKIn3anuu [1-3]. Panee ObL10 moka-
3aHO, YTO NPU B3aUMOJIEUCTBUU apUJIaMUIOB alleTOYKCYCHOU KUCJIOTHI (1) ¢
ATOKCUMETWIHICHALETHIAIIETOHOM (2) B MPUCYTCTBUH TPUATUIIAMUHA 00pa-
3YIOUTUICS TIPOMEKYTOYHBIN aITyKT 3 TIOJIBEPraeTCs KaK a3aluKIN3aluH 110
MyTH &, TaK U peTpo-peakuun Muxasns no nytu 6 (cxema 1) [4].
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Cxema 1

-2

(3]

RHN

C 1enpi0 BBIACHEHUS! PETMOXMMUU TMPEBPAIICHUS, T.€. U3YYCHUS BIIUS-
HUS Ha XOJl PEAKIMH 3aMEHbl ITOKCHUMETHJICHOBOW TPYMIbI B XaJKOHE 2 Ha
ApWIMICHOBYIO TPYIIy B HACTOAILICH padOTe M3y4eHO B3aWMOJCICTBHE
aMUJIOB alleTOYKCYCHOM KUCIIOTHI 1 ¢ apunuieHaneTuianeToHoMm 6.

HccnenoBanus mokasaid, 4TO YKa3aHHOE B3aMMOJCHCTBHE MPOTEKAET
NpY KOMHATHOW TeMIIepaType B NMPHUCYTCTBUU TPUATWIAMUHA WM THIIEPH-
JIMHA, TPUBOJSA K oOpa3oBanuio (1o maHHbIM cniekTpockonuu AMP u PCA)
3-aneTuin-4-ruipokcu-4-mMmeTui-6-okco-2,N-tnapuinimkiorekcankapookca-
Mu10B 8 ¢ Beixonamu 27-60% (cxema 2).

Cxema 2
NHAr Ha C

NHR CHs o o Ar O

(e} (@) . Ar a RHN o,
i —O— CHs

(@] O OOC o o oH

CHg CHs

8 a-3

1 a,b6,8,e,%,3 6 a,r,3

a. R=Ar:C6H5; 6. R=2-Me-CgH4, Ar= C6H5; B. R=4-Me-C¢H,4, Ar= CGH5; r
R= CgHs, Ar=a-pypwn; 1. R=2-Me-C¢H4, Ar=a-dypun; e. R=3-Me-CgH,,
Ar=a-pypmr; k. R= CgHsCH,, Ar= CgHs; 3. R=2,4-Me, CgHjs, Ar= 4-
CICgH4; B=TDA, nunepuaus.

JubpakiuuoHHbIE U3MEPEHUSI COSTUHEHUs 8T MPOBEICHBI MPH KOMHAT-
HoOW Temrieparype Ha aBToaudpakTomeTpe CAD-4 «Enraf-Nonius» (rpadu-
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TOBBI MOHOXpOMaTop, Cu-K, usnyuenue, 0/20-ckanuposanue). [TlapameTpsl
MOHOKJIMHHOM 3JIEMEHTApHOM SIMEWKH ONpeeNIeHbl U YTOYHEHBI 110 25 ped-
nexkcaM ¢ 21.44<0<27.67. CtpykTypa pacmmdpoBaHa TPSIMBIM METOJIOM.
Koopaunater aToM0B BOJ0pO/ia ONpeIesieHbl IO T€OMETPUUECKUM pacyeTam
U YTOYHEHbI MO MOJENH «HAe3[HUKa» CO CIEeAyIUMMH YycioBusiMu: C-
H=0.93+0,98A, Uisxo(H)=1.2+1.5Ueq(C). CrpykTypa yTOYHEHA MONTHOMAT-
puunbiM MHK B anuzotponHom npubinkeHuu At HEBOJOPOJHBIX aTOMOB
Y B U30TPOIHOM — JIJIsl aTOMOB BOJIopoJa. Bece pacueTs! Obu POBEICHBI IO
komiuiekcy nporpamm SHELXTL [5].

Kpucrannorpagpuueckue manneie B (opmare CIF nenonupoBaHbl B
KemOpumxckom 1ieHTpe KpucTauiorpaduyeckux JaHHBIX, HOMEp JIeMo3UTa
CCDC 1876344.

OcHOBHBIE KpUCTAJUIOrpapUuyecKkue W SKCIEPUMEHTAJIbHbIE JaHHBIC
IIPUBEICHBI B TaOIMILIE.

Tabnuya

OcHOBHBIE KPHCTAJLIOTPadHIeCKHEe XaPAKTEPHCTHKH
M JKCNIEPUMEHTAIbHbIE IaHHbIE

Kpucmannoepaguueckue xapakmepucmuxu

Coennnenne 8r

Bpyrtro-dopmyna CyoH1NOsg
MonekyIsapHBIH BeC 603.16
CUHroHus Monoknunnasn
[TpocTpaHcTBEHHAs rpymia Cc
a, b, c[A] 13.531(2), 13.560(2), 39.632(4)
a, B, v [rpan.] 90, 91.64(2), 90
V [A%] 7268.7(17)
Z 16
ITnotHOCTH(BBIY.) [2/cn’] 1.299
u(CukK,) [mm™*] 0.771
F(000) 3008

Pasmep kpuctamia [mu] 0.36%0.30x0.26

3Kcnepumeﬁmaﬂbeze oannvle

Temmnepatypa (K) 293

Usnyyenne [A] 1.54178

emin; emax [zpad.] 22, 74.9

O05acTh CKAaHUPOBAHUS -16<h<16; 0<k<16; -49<I<47

Umncno n3MepeHHbIX OTPaKEeHUH 14942

Ywucio HabIr01aeMbIX OTPaKEHUH C 12743
[1>2.0c(D]

Pacuemmnuvle darnnvie

Nref, Npar

14324, 949

R, wR2, S

0.0480, 0.1433, 1.02
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Pesynpratet PCA mokazanu, 4yTo He3aBUCHMAas YacTh 3JIEMEHTAPHOU
AYEHKU COTEepKUT YeThIpe MOJIEKYJIBI COeAMHEHUS a, a 00I1ee YUCIO MOJe-
KyJ B DJIeMEHTapHO# sueiike Z=16. B monekynax coenuHeHust 8r uMeroTcs
XHUpaibHbIE MEHTPHl Ha acumMMeTpudHbIX aromax Cl, C2, C3 u C4. Pesyib-
TaThl PEHTTEHOCTPYKTYPHOTO aHANM3a IMOKa3ald, YTO B CTPYKTYype ydacT-
BYIOT JIUIIb B¢ KoHpopmaruu moiiekyisl (1R,2S,3S,4R) u (1S,2R,3R,4S) B
paBHBIX cooTHOHeHusX (puc. 1). [Ipu 3TOM naHHBIE SHAHTHOMEPHI TTOMTIAPHO
CBSI3aHBl HEKPHCTAIIOrpapUUECKUM HEHTPOM HHBEPCUH B LIEJIOM, 00pasys
HEeLIEHTPOCUMMETPHUYHYIO CTPYKTYPY B paMKax MPOCTPAHCTBEHHOH T'PYIIITbI
Cc.

B ctpykType MoneKkynabl coeluHEHHs 8r MMEIOTCS TPU LUKIMYECKHX
(dbparmenTa: GypaHoBOe KOJbIO, (DEHUIILHOE KOJBIIO M OJMH HACBIIEHHBIN
LUK [UKIorekcana. O6a apoMaTHUeCKUX KOJIbLa UMEIOT TTOYTH HIeaTbHYIO
IUTAHAPHYI0 KOH(OpMAIHMIO: MaKCHMAJIbHOE CMEIIEHHE aTOMOB OT ILIOC-
xocTu konen He npesbimaer 0.0220(1) u 0.0146(1)A, coorercTBeHHO. LIUK-
JIOTEKCAHOBOE KOJIBIIO UMEET KOH(POpMAIHIO «Kpecia», atoMmbl C2, C3, C5 u
C6 pacrosioxkeHsl B IIIOCKOCTH (MakcuMaibHoe oTkinoneHue 0.0163(1)A), a

atoMbl Cl1 u C4 OTKJIOHEHBI OT TUIOCKOCTH «KpPECa» COOTBETCTBEHHO Ha
0.6272(1) u -0.6933(1)A.

/1
0268

a 0

Puc. 1. ATomHaa mogenb CTPYKTypbl coeauHeHus 8r, annunconabl aHU30TPOMHbLIX TENOBbIX
kone6aHunin npoBefdeHbl Ha ypoBHe 50% BeposTHOCTW, nMokasaHbl a-(1R,2S,3S,4R) u 6-
(1S,2R,3R,4S) koHdopMeEpbI.

Takxe BBISICHUIIOCH, UTO B MOJIEKYJIE COCIUHEHHs 8I nMeeTcs: BHYTpH-
MOJIEKYJISIpHAsI BOJAOPOHAS CBsI3b Mexay atomamu O24-H24 022, nnuHa
JIOHOPHO-AKIIENTOpHOH cBszu 2.822(5)A (puc. 2). B TpexmepHoii ynakoBke
MOJIEKYJIbI cCoeIMHEeHUs 8r 00pa3ytoT OeckoHeuHyo 1enouky Baois [0 0 1] ¢
MIOMOIIIBI0 MEXMOJIEKYJISIpHONH BojopoHOi cBsizn N22-H22....021 (nnmna
JIOHOpHO-aKIenTopHoi cBszu 2.900(3)A) (puc. 2), a cBA3b MEKIy LENOYKa-
MH, B OCHOBHOM, OIUCHIBAETCS BaHAEPBaaIbCOBCKMMH B3aUMOACHCTBUAMM.

Takoil X0 B3aUMOJEHCTBHSI TOKA3bIBAET, YTO MPOMEKYTOUHBIN aJIyKT
7 (cxema 2), KOTOPBIA TEOPETUYECKH MOXKET IMOJABEPTHYTHCS KakK a3a-, TaK U
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KapOOIMKIIU3aIMY, B OTJIMYKE OT ajaykTa 3 (cxema 1), moaBepraeTcst TOJb-
Ko KapOouumknu3anuu. [Ipuuém oOpa3oBaHue coearHEHHN 8 O3HAYaeT, YTo
pU KapOOIMKIIN3AIIMK PEIIAIONIYI0 POJIb UTPaeT 3MEKTPODUIBHOCTD, a HE
HYKJICOQUITBHOCTD allWIbHBIX TPyNIl. Takoi BBIBOJ MOATBEPIKIACTCS H TEM,
YTO TIPH B3aMMOJICHCTBHM aMua 1 ¢ apuiInaeHAeTOYKCYCHBIM 3(UPOM 00-
pasyrommiics agnykT 11 momgsepraercs kapOOIMKIM3AaIMK Kak IO MYTH a,
TaK ¥ 1o myTH O ¢ mpeobnaganuemM rmepBoro nyTH (cxema 3) [6].

Puc. 2. Llenoukun Bgonb [0 0 1]
obpasoBaHbl C  MOMOLLBIO
MEXMOINEKYNSAPHbIX BOAOPOA-
HbIX cBs3en. BopgopoaHbie
CBS31 NOKasaHbl MyHKTUpaMu.

Cxema 3
(0] Ar (o] Ar
o o o A O
EtO NHR O a
on, O RN OEt —©~> RuN OEt
3 a
0] OH o /‘\ o 5 CHs

6 11

HNHTepecHo OTMETUTh, YTO aHAJOTHYHBIM 00pa3oM BeneT ceds aIyKT
16, monmywaromuiics npu B3aMMOJAEHCTBUU 1-HUTPOOCH3MIIUIEHAIIETHIIAIIE-
ToHa 12 ¢ ameroykcycHbIM 3¢upoM 13 min n-HUTPOOEH3WIUACHYKCYCHOTO
adupa 14 c anernnaneronom 15 (cxema 4), T.e. Ipy MUKIU3AIUN 00Pa3yIOT-
cst 00a perronsomepa 17, 18 B mouTn onMHAKOBBIX KoaudecTBax. OTMETHM,
YTO, COTJIACHO JIMTEPATYPHBIM JAHHBIM, B KQXJIOM cllydae oOpa3yercsi OJuH
peruouzomep [7].
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Cxema 4

O,N O,N
o) o) OEt
CHj o
_ . _ +
OEt o
o ¥/ O
14 OEt y 12 13
v [6] (e} 6]
| ® '
¥ ¥
a
NO, 16 NO,
o) o) o o
EtO CH,3 HsC OEt
(@] OH fe)

OH
18 17

Kak 6bU10 OTMEYEHO BhIIIE, aAAyKT / (cxema 2), B OTJIMYHEe OT aJayKTa
3 (cxema 1), He moaBepraeTCs a3alMKIM3AIMK, YTO, HA HAIl B3I, 00ycC-
JIOBJIEHO TEPMOAMHAMHUYECKUM (PAKTOPOM, T.€. B Clydyae agaykra 3 A0 IHK-
JU3alUU MOKET MPOU30MTH OTIIEIUICHHWE dTaHOoja ¢ 00pa3oBaHUEM COIpS-
KCHHOH CHCTEMBI, a MPH a3alMKIH3AIMHA C OTIICIUICHUEM 3TO CONPSIKCHHE
yBenuumuBaeTcs. B ciyuae ske ajykra 7 Takas BOSMOXHOCTh OTCYTCTBYET, U
MOCKOJIbKY HYKJICO(PHIFHOCTD alleTHIILHOW TPYNIbI OOJbIIE, YeM aMHIHOM,
MIPOUCXOIUT KapOOIMKIN3AIINS.

BKCIIepI/IMeHTaJIBHaﬂ 4acTb

HK-crnektpsl cusaThl Ha criektpodoromerpe “Nicolet Avatar 330 FT-IR”
B BasenmHoBoM Macie. Crextpsl SIMP 'H u B¢ MOJTy4eHbl Ha mpudope
Varian “Mercury 300V X” ¢ pabounmu gacroramu 300.077 u 75 My, pact-
Bopurens — JIMCO-d-CCly, (1:3), Bauyrpennuii cranmapt — TMC. Temmepa-
TYpBI IIaBJICHHS OTIPE/IeIICHbI Ha cTonuke “Bogtius”.

OO0mas MeToANKa NPOBeJAeHUs B3aMMOAelCTBUSI apUJIAMHI/I0B alie-
TOYKCYCHOH KHCJO0TBHI 1 ¢ apuinjgeHaAneTHJIANETOHOM 6. DTaHOJBHBIN
pPacTBOp SKBUMOJIBHBIX KOJIMYECTB coeanHennid 1 u 6 u kaTanmusaropa (Tpus-
THJIAMHUH WINA TUIEPUINH) ocTaBisuiy npu 20-25°C 1o moaHOro 3aBepiieHus
peakuuu (TCX KOHTpOJdb), MOCHE YEro BBIAEIMBIIMECS KPUCTAUIBI OT-
(GUIBTPOBBIBAIN, IPOMBIBAJIN a0COIIOTHBIM 3(PUPOM H NMEPEKPUCTATUIN3ZOBBI-
BaiM U3 abcomoTHOro »TaHoina. Ilocne ymanenus staHona U3 QUILTPATOB
MHOTJ]a OCTaBajlach BsI3Kasg Macca, U3 KOTOPOW BBLACIUTh KOHKPETHBIE cOe-
TMHEHHS HE YIaBaJIOCh.

3-AneTWi-4-ruipoKcu-4-MmeTni-6-oxkco-2-gpenunn-N-peHuanukI0-
rexcan-kapooxkcamua (8a). 13 0.18 2 (1 mmonv) amuma la u 0.19 2
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(1 mmonv) xankona 6a B mpucyrctBun TOA monyumnu 0.21 2 (58%) 8a, T.
. 218°C. UK-cmextp, v, en™™: 3417 (OH), 3398 (NH), 1710 (COC), 1694
(COC), 1681 (CON). Criextp SIMP *H, &, m. 1., I'y: 1.25 ¢ (3H, CH3); 1.89 ¢
(3H, CH3); 2.47 n (1H, J=13.8, CH); 2.76 a (1H, J=13.8, CH); 3.34 n ( 1H,
J=12.3, CH); 3.71 a (1H, J=12.0, CH); 4.13 nn (1H, J=12.3, 12.0, CH); 4.90
¢ (1H, OH); 6.91 tr (1H, J=7.4, 1.2, 2Ph) u 7.10-7.18 m (3H); 7.20-7.27 m
(2H), 7.30-7.34 m (2H); 7.37-7.41 M (2H); 9.39 ¢ (1H, NH). Haiineno, %: C
72.62; H6.11; N 3.53. C5H23NO,. Beruucneno, %: C 72.31; H 6.34; N 3.83.

3-AneTWI-4-THAPOKCH-4-MeTHJI-6-0Kc0-2-0-T0nJI-N- (e HHIIMKII0-
rexcan- kapooxcamua (80). a) 13 0.34 2 (1.8 mmons) amuma 16 u 0.34 2
(1.8 mmonsn) xankona 6a B mpucyrcrBun TDA nonyumu 0.41 2 (60%) 86, T.
mn. 228°C. UK-cnektp, v, cv’’: 3417 (OH), 3387 (NH), 1706 (COC),
1693(CO), 1680 (CON). Cmektp SIMP *H, &, m. x., I'y: 1.25 ¢ (3H,
CH3COH); 1.81 ¢ (3H, CH3Ph); 1.90 ¢ (3H, CH3CO); 2.48 n (1H, J=13.9,
CH); 2.75 n ( 1H, J=13.9, CH); 3.32 x1 (1H, J=12.3, CH); 3.79 x (1H, J=12.0,
CH); 4.09 mn (1H, J=12.3, 12.0, CH); 4.90 ym. (1H, OH), 6.91-7.10 m (4H,
CeHy) 1 7.13-7.20 m (1H), 7.22-7.29 m (2H); 7.30-7.35m (2H); 8.81 ¢ (NH).
Haiineno, %: C 72.61; H 6.81; N 3.97. C»3H2sNO,. Beruuciieno, %: C 72.80;
H 6.64; N 3.69.

6) U3 1.9 2 (10 mmoneir) amunma 16 u 1.9 2 (1.8 mmons) xankoHa 6a B
NPUCYTCTBUH IUMepUanHA moayuuiun 2.6 2 (69%) 86, T. . 227 °C.

3-AneTWI-4-ruApoKcHu-4-MeTHa-6-0Kkco-2-peHnna-N-ToJauIHKII0-
rexkcad kapookcamusa (88). a) 13 0.28 2 (1.5 mmons) amuaa 18 u 0.28 2 (1.5
mmonst) XankoHa 6a B npucyrctBun TOA nonyunnu 0.31 2 (54%) 88, T. m.
207°C. UK-criextp, v, cm': 3418 (OH), 3401 (NH), 1717 (COC), 1694 (CO),
1683 (CON). Cnextp SIMP *H, 8, m. 1., I'y: 1.24 ¢ (3H, CH3); 1.89 ¢ (3H,
CHj3); 2.24 ¢ (3H, CHg); 2.47 1 (1H, J=13.8, CH); 2.75 n ( 1H, J=13.8, CH);
3.33 n (1H, J=12.4, CH); 3.68 n (1H, J=11.9, CH); 4.12 an (1H, J=12.4,
11.9, CH); 4.89 ¢ (1H, OH), 6.92-6.97 m (2H, ArH) u 7.10-7.16 m (1H),
7.20-7.33 m (6H); 9.27 ¢ (1H, NH). Haiineno, %: C 72.54; H 6.50; N 3.72.
C3H25NO,4. Beranciieno, %: C 72.80; H 6.64; N 3.69.

6) 13 0.38 2 (2 mmons) amuna 1B u 0.38 2 (2 mmons) xankoHa 6a B mpu-
cyrcrBun nunepuanHa nonyunnu 0.32 2 (42%) 8B, T. ut. 206°C.

3-AneTWi-4-ruipoKcu-4-MmeTua-6-okco-2-o-pypuia-N-denunuukio-
rexkcan- kapooxcamuj (8r). 13 0.53 2 (3 mmoss) amuaa 1a u 0.53 2 (3 mmo-
J1s1) XankoHa 6r B npucytctBuu TOA nmonyunnu 0.4 2 (38%) 8r, 1. . 210°C.
UK-crextp, v, en™: 3477 (OH), 3306 (NH), 1727 (CO), 1694 (CO), 1683
(CON). Criextp SIMP 'H, 8, m. 1., I'y: 1.23 ¢ (3H, CHs); 2.07 ¢ (3H, CHs);
2.45 n (3H, J=14.0, CH); 2.70 n (1H, J=14.0, CH); 3.22 a1 ( 1H, J=12.3, CH);
3.74 n (1H, J=11.9, CH); 4.29 nn (1H, J=12.3, 11.9, CH); 4.96 ¢ (1H, OH);
6.11 on (1H, J=3.2, 0.7, CH-Fur); 6..23 an (1H, J=3.2, 1.9, CH-Fur); 6.96 Tt
(1H, J=7.4, 1.2, CH-Fur); 7.16-7.23 m (2H, Ph) u 7.38 an (1H, , J=1.9, 0.7);
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7.46-7.51 m (1H); 9.57 ¢ (1H, NH). Haiineno, %: C 67.22; H 5.53; N 3.60.
CyoH>1NOs. Brranciteno, %: C 67.59; H 5.96; N 3.91.
3-AneTWI-4-ruApoKcu-4-MeTua-6-okco-2-o-pypuia-N-o-roauammnk-

Jorekcankapooxcamuna (8x). a) 13 0.34 2 (1.8 mmons) amuna 1x u 0.32 2
(1.8 mmonsn) xankona 6r B npucyrctBun TOA monyuwnu 0.33 2 (50%) 8,
1. 1. 223-224°C. UK-cnektp, v, cv™: 3501 (OH), 3304 (NH), 1727 (CO),
1692 (CO), 1657 (CON). Crextp AMP *H, &, m. 1., I'y: 1.24 ¢ (3H, CHa);
2.05 ¢ (3H, CHs); 2.07 ¢ (3H, CHs); 2.47 1 (1H, J=14.0, CH); 2.68 1 ( 1H,
J=14.0, CH); 3.21 n (1H, J=12.3, CH); 3.84 n (1H, J=11.9, CH); 4.28 nn
(1H, J=12.3, 11.9, CH); 4.95 ¢ (1H, OH); 6.14 nn (1H, J=3.2, 0.7, CH-Fur);
6.27 nn (1H, J=3.2, 2.19, CH-Fur); 6.96 — 7.10 m (3H); 7.24-7.28 m (1H);
7.41 ax (1H, J=1.9, 0.7); 8.97 ¢ (1H, OH). Criextp SIMP °C, §, m. 1.: 17.5
(CHs); 27.8 (CHj3); 29.6 (CH3); 37.5 (CH); 54.3 (CH); 60.1 (CH); 61.8 (CH);
71.8 (COH); 106.7; 109.8; 124.5; 124.9; 125.2; 129.5; 131.5; 135.8; 141.3;
153.5; 165.3 (NCO); 202.8 (CO); 208.9 (CO).

6) 13 0.34 2 (1.8 mmons) amuna 1a u 0.32 2 (1.8 mmons) xankoHa 6r B
npucyrcTBun nunepuanta noiayunnu 0.3 2 (45%) 8n, T. . 224°C. Haiine-
HO, %: C 68.56; H 6.49; N 3.47. C51H»3NOs. Beruncneno, %: C 68.28; H
6.28; N 3.79.

3-AneTHI-4-THAPOKCH-4-MeTHI-6-0KCO-2-0-pypuir-N-M-ToauIuK-
Jorekcankapooxcamua (8e). 13 0.38 2 (2 mmonsn) amuna le u 0.36 2 (2
MMOJI1) XaJKoHa 6r B mpucyrcTBuu nunepuaunaa noayumwi 0.3 2 (40%) 8e,
1. 1. 194°C. YIK- cmiextp, v, cv™: 3475 (OH), 3325 (NH), 1724 (CO), 1685
(CO), 1658 (CON). Crextp SAMP 1H, 3, m. 1., I'y: 1.23 ¢ (3H, CH3); 2.06 ¢
(3H, CHs); 2.30 ¢ (3H, CH3); 2.45 1 ( 1H, J=13.9, CH); 2.69 n (1H, J=13.9,
CH); 3.21 n (1H, J=12.3, CH); 3.72 n (1H, J=11.9, CH); 4.29 nn (1H,
J=12.3, 11.9, CH); 4.95 ¢ (1H, OH); 6.11 ax (1H, J=3.2, 0.7, CH-Fur); 6.23
an (1H, J=3.2, 1.8, CH-Fur); 6.76 ym. x (1H, J=7.5, CH); 7.07 nx (1H,
J=8.0, 7.5, CH); 7.24 ym. x (1H, J=8.0, CH); 7.34 yu. Tt (1H, J=1.9, CH);
7.37 na (1H, J=1.8, 0.7, CH-Fur); 9.47 ¢ (1H, NH). Cnektp SIMP °C, §, m.
a.: 21.0 (CHg); 27.7 (CH3); 29.6 (CHj3); 37.3; 54.3; 60.6; 61.6; 71.8; 106.6;
109.8; 116.0; 119.4; 123.2; 127.7; 136.8; 137.1; 141.2; 153.4; 165.0 (NCO);
202.7 (CO); 208.8 (CO). Haiineno, %: C 68.57; H 6.31; N 3.43. C;;H23NOs.
Berancneno, %: C 68.28; H 6.28; N 3.79.

3-AneTWI-4-ruApoKcu-4-MeTna-6-okco-2-gpenunsa-N-6eH3nauuKII0-
rexcankapookcamun (8:x). 13 0.75 2 (3.9 mmons) amuna 1x u 0.74 2 (3.9
MMOs1) XalKoHa 6a B mpucytcTBuu nunepuaunHa nonyumwin 0.45 2 (31%)
8k, T. . 222°C. MK- cnextp, v, cv™: 3408 (OH, NH), 1700 (CO), 1690
(CO), 1673 (CON). Crextp SIMP *H, &, m. 1., I'y: 1.23 ¢ (3H, CHy); 1.88 ¢
(3H, CH3); 2.44 n (1H, J=14.0, CH); 2.70 n (1H, J=14.0, CH); 3.28 n ( 1H,
J=12.3, CH); 3.58 1 (1H, J=12.0, CH); 4.00 ax (1H, J=15.4, 5.0, CH); 4.07
an (1H, J=12.3, CH); 4.30 ax (1H, J=12.3, 12.0, CH); 4.30 ax (J=15.4, 6.6,
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CH); 4.85 ¢ (1H, OH); 6.73-6.78 m (2H, CH) u 7.06-7.11 m (2H, CH); 7.19-
7.32 m (5H, H-Ar); 7.83 yur. T (1H, J=5.9, NH).
3-AueTnia-4-ruapokcu-4-meTmii-6-okco-2-n-Cl-pennin-N-2,4- nume-

T eHITIUKIorekcankapooxkcamua (83). Uz 0.37 2 (1.8 mmons) amuna
13 u 0.4 2 (1.8 mmons) xankona 63 B npucyrctBuud TDA nonyumu 0.38 2
(49%) 83, 1. . 227°C. UK-crextp, v, cv™: 3427 (OH), 3383 (NH); 1704
(CO), 1688 (CO), 1677 (CON). ). Cnextp SIMP *H, &, m. 1., I'y: 1.25 ¢ (3H,
CHs); 1.78 ¢ (3H, CH3); 1.94 ¢ (3H, CH3); 2.24 ¢ (3H, CH3); 2.48 o ( 1H,
J=13.9, CH); 2.74 n (1H, J=13.9, CH); 3.33 1 (1H, J=12.3, CH); 3.72 n (1H,
J=12.0, CH); 4.10 an (J=12.3, 12.0, CH); 4.95 ¢ (1H, OH); 6.79-6.85 m (2H,
CH-Ar) u 6.94 n (1H, J=7.8, CH); 7.22-7.27 m (2H, CH); 7.31-7.36 m (2H,
CH); 8.75 ¢ (1H, NH).

B3aumoneiictBue N-HUTPOOEH3MINIeHALIETOYKCYCHOTO 3¢upa (14) c
anerwianeronom (15). Cruprossriii pactBop 0.63 2 (2.5 mmons) coenune-
vust 14 u 0.252 (2.5 mmonsn) coenunenust 15 B mprCyTCTBUU TPEX Karelb
TOA ocraBunu npu 20°C Ha oguH neHb. OOpa30BaBUIMICSA 0CAA0K OT(HUIBT-
poBanu, mpombeutu ddupom u nomyumwian 0.58 2 (60%) Oenbix ChITydnx
KpPHUCTaJIOB, KOTOphIe MiaBwinch npu 191-194°C. Haiineno, %: C 59.24; H
5.51; N 3.60. C1gH21NO5. Beraucneno, %: C 59.50; H 5.83; N 3.95. Corxnac-
HO nanHeM [IMP cnektpockomnuu, o6pa3zoBanack cMeCh U30MEPOB — ATHI S-
alleTUII-2-THAPOKCH-2-MeTHI-6-(4-HuTpodeHm)-4-0KCOIUKIIOreKCaHKap-
ookcmar (17) u atun 3-anerwn-4-ruapoxcu-4-metui-2-(4-aurpodernn)-6-
okconuknorekcankapookcunar (18). Cnexrp SIMP 1H, 8, m. 1., I'y: 0.96 T
(J=7.1); 1.08 T (J=7.1); 1.25 ¢, 1.29 ¢; 1.92 ¢, 1.95 ¢; 2.40 1 (J=13.6); 2.44 nn
(J=13.6); 2.87 o (J=13.6), 2.90 ym. x (J=13.6); 3.30 1 (J=11.7); 3.45 n
(J=12.0); 3.72 - 4.21 m; 4.66 ¢, 5.02 c; 7.57-7.63 m, 8.08-8.16 m.

B3anmoneiicTBHe N-HUTPOOEH3MINAEHAIIETHIIAIETOHA 12 ¢ alleTOyK-
cycHbiM 3¢upom 13. Couprosiit pacteop 0.58 2 (2.5 mmons) coenunenust
12 u 0.33 2 (2.5 mmons) coemuuenus 13 B npucyrcTBum TpEX Kameinb TOA
ocraBuiu nipu 20°C Ha onuH aeHb. OOpa3oBaBIIMiiCs 0CaIOK OT(HUIBTPOBA-
7, npombutd ddupom u moayumnu 0.55 2 (61%) GenbIX ChITyYnX KpHCTA-
JI0B, KOTOpHIe MaBminch 189-193°C.

3-U36ShL-4-N\P1-OLUDP-4-U GE-PL-6-0-LUN-2,N-
2+PUCLPLSPULNANGLRUULYULLOLUTU P LELP URLEEQ

U. 0. Uure-usuvy

gy & npifly, np wghinpuguwponfd@fp wpfppudpybbph b oppypybiogbnfypogboeig
sprfumsglignfymiip LfFuibsnpmd wnpflBfyudflfs fuod wypfybpfofip bplppyndpudp ph-
ﬁwbnuf £ ubillluqul'l[lil Zliplfluum[lﬁwflnl_lf, I <llllflll&ul'lil Uurk i U uuibl[mpnu[inui[rIuJﬁ
sndfjusibipf, wnwQughbym] Akl nkqfinfyndbp  S-wgknpyp-4-fpopuf-d-dkfdpy-6-opun-
2,N-puupfyghlyndbpuni-huppopundpuyibp 27-60% lyplpm: Lbpdfbibilippu wmnumuign-
dp greyg § wsgfu, np spnfumgglgne ot plfdugpncd qnjugud dpPutilyuy wpnclfs jup-
prghlyduts dwdully npugbu Liblpnpn$py Swlgbe b oquyppu wyb wgbofy fuscdpp, app
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SYNTHESIS 3-ACETYL-4-HYDROXY-4-METHYL-6-OXO-2,N-
DIARYLCYCLOHEXANCARBOXAMIDE

A. A. SARGSYAN

The Scientific Technological Centre of Organic and Pharmaceutical Chemistry of NAS RA
26, Azatutyan Ave., Yerevan, 0014, Armenia
E-mail: anushsargsyan999@gmail.com Tel.: +37498621049

It has been shown, that interaction of acetoacetic acid arylamides with aryliden-
acetylacetone proceeds in presence TEA or piperidine at room temperature, and
according to PMR and XRD data, it proceeds with the formation of one regioisomer, 3-
acetyl-4-hydroxi-4-methyl-6-0xo0-2,N-diarylcyclohexancarboksamide with yields of 27-
60%. The formation of the latters shows, that during interaction, the intermediate adduct
formed in the process of carbocyclization, is the acetyl group, that is in the acetylacetone
moiety acts as an electrophile. This circumstance makes it possible to assume, that
regioselectivity the carbocyclization is due to the electrophilicity of the acetyl groups,
but not to the nucleophilicity. These arguments are also confirmed by the results of the
interaction of acetylacetone and arylidenacetoacetic ester. Since in this case, the
electrophilicity of acetyl groups is little different, therefore is formed a mixture of two
regioisomers.
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3-TUONPOIIMHNII-1,2,4-TPUA30JIOB
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Iocrymumo 1 X1 2018

®yHKUMoHanm3aumen 3-mepkanto-4,5-an3amelleHHbix-1,2,4-Tpnas3onos nonyyeHsl nx 3-Tuo-
nponuHunnpounssoaHble. OCyLLeCTBNEHbI HEKOTOPbIE MPEBPaLLEHUs, XapakTepHble ANA TepMUHanb-
HOW TPOMHOWN CBSA3W. YCTAHOBMEHO, YTO B pe3ynbTare B3aMMOAENCTBMSA C OPraHMYeckuMmn asvaamm
B ycrnoBusix peakumu 1,3-umknonpucoegunHenns obpasytotcs 1,2,3-Tpuasono-1,2,4-tpuasonsl, pa-
Hee He onucaHHble B nuTepatype. Moka3aHo, 4To 3-TMONPONUHUNTPUA3OMbI Nerko B3avMOJENCT-
BYIOT CO BTOPUYHBIMW aMUHaMK pa3fnUyHOro CTPOeHWst B MPUCYTCTBMM Napadopma ¢ obpasoBaHnem
COOTBETCTBYIOLLMX aMUHOMETUMNPON3BOAHbBIX, @ B NMPUCYTCTBUWN KaTanuTUYECKNX KONNYECTB conew
Cu(l) no peakumm [nmasepa nony4varoTca 6uc-1,2,4-Tpuasonbl, CBA3AHHbIE AUTUOrEKCAMMHOBOM
dparmeHTOM. TeCTpoBaHNeM BHOBb CUHTE3NPOBAHHbLIX COeANHEHUI Ha NPOTUBOrPMOKOBYIO aKTMB-
HOCTb Ha 3TanoHHbIXx wWwTammax Candida albicansY4, Asp. fumigates PKMI F-1248/880 wu
Rhizopusoryzae PKMNIN F-1537/1722 ycTaHOBMNEHO, YTO OHW MpPOSIBMSOT cnabyl wnum ymMepeHHyro
NPOTUBOrPUBKOBYIO aKTUBHOCTb.

Bubn. cebinok 19.

N3BecTHO, 4TO OCHOBHAS YaCTh JIEKAPCTBEHHBIX MPENApaToOB B KAUEeCTBE
AKTUBHBIX arJIMKOHOB COJIEPkKAT TETEPOIUKINYECKUE COCTUHEHUS pa3iiny-
HOU CTPYKTYpHhI. B psy mocneqHux BaKHOE MeCTO 3aHuMaroT 1,2,4-Tpuaso-
JIbI, He OOHAPYKEHHBIE B )KUBOTHOM W PACTUTEIHHOM CBIPHE, OJTHAKO TIpera-
paThl Ha UX OCHOBE HIMPOKO MPUMEHAIOTCA B MPAKTUYECKOW MEIUIMHE.
AHanu3 IuTepaTypHBIX JaHHBIX TMOKa3all, 4TO, HECMOTPpsA Ha Oojiee 4yeM Be-
KOBYIO UCTOPHIO CUHTE3a U MCCIeIOBaHUSI CBOMCTB 1,2,4-Tpra30yioB, UHTEH-
CHUBHOCTh MX M3y4YeHUs HE yMeHbIaeTcs. Ha ocHOoBe pa3paboTaHHBIX B MOC-
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JIeIHUE JECSATUIICTHS] METOA0B OBbLIM MOJY4YeHbl OMC-TETpa300-, TPHA30JIu-
HO- MUPHUMUO-, TTHPA30J0-, 2-a3€TUIUHO-, TTONUIUKIO0-1,2,4-Tpuazonsl [1-
5] u 1.1. brUoJIOrMYECKUMHU UCCIIENOBAHUAMH YCTaHOBJIEHO, YTO MPOU3BOJ-
HBIE TPHA30JIOB TPOSBIAIOT MPOTHBOOIYXOJEBYIO [6-8], aHTUMHKPOOHYIO
[9,10], npotuBocynopoxuyto [11,12], antuBupycuyto [13] akTUBHOCTb, fAB-
nsitorest uaruouropamu tadynuaa, HDACIH, nmpumenstorcs pu JiedeHun 60-
ne3nu Aneureiimepa [14,15] u 1.1, OueBUAHO, YTO TOUCK TMOJE3HBIX
CBOMCTB B psily HOBbIX NpeacTaButeneil 1,2,4-1puazoioB sABIsSETCA aKTyallb-
HOM 3ajadueH.

CuHTe3 HOBBIX MOTEHLMAIHHO OMOAKTUBHBIX MPOMU3BOJHBIX TpHA30JIa
oCylIecTBJIeH Ha 6a3e 5-3amenieHHbIX-4-henmn-4H-1,2,4-tpua3omn-3-11onoB
(1a-r), KoTOpBIC OBUTH MPOATKIIMPOBAHBI MIPOMAPTHIOPOMHIOM IO H3BECT-
Hou Metoauke [17].

N—N B _ N—N
R/(N%SH i» R’4N>\s/\_—_

b &

la. R=4-Br-C¢H, 16. R=2-furyl, 18. R=3-pyridyl, 1r. R=HOCH,CH,CH,
2a. R=4-Br-C¢H, 26. R=2-furyl, 2B. R=3-pyridyl, 2r. R=HOCH,CH,CH,

HoBble (hyHKIMOHAIBHO 3aMELICHHbIE MPOU3BOIHbBIC, B IEPBYIO OYe-
pelib, MO3BOJIAT Pa3pabOTaTh HOBBIE METOJbI CHHTE3a PaHEe HE M3BECTHBIX
CTPYKTYp, COAEPIKAIINX HECKOJIBKO (papMako(OpHBIX I'PYTII, BO-BTOPHIX, HC-
H0JIb30BaTh UX KaK yJOOHbIE MOJEIH Ul UCCIEJOBaHUs IpoOiieM B3aMMHO-
IO BJIMSHUS aTOMOB U ()YHKLIMOHAJIBHBIX I'PYIII, BBISBICHUS BIUSHUS Xapak-
Tepa 3aMECTUTENEH U UX IOJIOKEHUS B TPUA30JBHOM KOJIBLE HA IOJIE3HBIC
CBOMCTBA LIEJIEBBIX COeqUHEHNN. Kak BUIHO U3 CTPYKTYp 2a-T, BO3MOXKHBIX
BapHalil B yKa3aHHBIX MOJIEKYJIaX MHOTO. J{71s1 BBIIIOJHEHUS IIOCTABICHHON
3a7jauu ObUTH BBIIIOJHEHBI HEKOTOPbIE NPEBPAILEHHs, paHee He ONMCAaHHbIE B
pany 1,2,4-Tpua3onos, 0 HUXKENIPUBEACHHOM CXEME.

N—N _R' N—N R ",
R*(N%s/\(:j\v R/<7>\S/\//\/N1Rl‘l,;

|
Ph 3a-8 Ph 4a-r

2a-r

Sa-r ©

3a. R=4-Br-C¢H; R'=4-NO,-C¢H,CH,; 36. R=2-furyl, R'=4-F-C¢H,CH,; 38. 2-furyl,, R'= 4-NO,-C¢H,CH,;
4a. R=4-Br-C¢Hs R,+Ry=(CH,)¢; 46. R=4-Br-C¢Hs Ry+R;=(CH,)s; 4B. R=,-furyl, R, r3=(CH,)g; 4r. R=3-pyridyl, Ry*R;=(CH,);
5a. R=4-Br-C¢H, 56. R=2-furyl, 58. R=3-pyridil, 5r. R=HOCH,CH,CH,
HccnenoBanus 2a-r mokasaiy, 4TO TPOWHAsI CBSI3b B THONPOITMHIIBHON
IpyIIe 0 CBOEMY ITOBEIECHHUIO U PEAKIIMOHON CIIOCOOHOCTH BEJET cedsl Tpa-
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JULAOHHO, a CBSA3b Cepa-yrjiepo]l yCTOMUMBA KECTKUX YCIOBHSAX U K BO3-
JNeUCTBUI0 HyKJIeopuaoB M kartanu3aropoB. CieqyeT OTMETHTh, YTO 3a-
MECTHUTENIN B MOJOXKEHUAX 3 U 4 TPUA30JIBHOTO IMKJIA HE BIUSIOT HAa XOJ
peakiuid. Y CTaHOBIIEHO, YTO 2a-T JIETKO B3aMMOJIEHCTBYIOT C OpPraHUYECKU-
MU a3ujamMu B mpucyTtctBuu coneit meau(l) u B pesynsrate 1,3-nukionpu-
coemuHeHns oOpasytorcs 1,2,4-tpuazono-1,2,3-tpuazonsl. [lomydeHHBIC
IIPOM3BOJHBIE OPUTMHAIBHBI TE€M, YTO H30MEpHbIE TPUA30JbHBIC KOJbLA
BIIEPBbIE COBMELIEHBI B OJJHON MOJIEKYJIE U CBA3aHbl THOMETHICHOBOU IpyII-
II01.

Jlng monydyenus npyroro codetanus papmakoopHBIX rpymi ObLIO U3Y-
YEeHO MOBeJIeHHE 2a-T B PeaKLU aMUHOMETUIMpOoBaHus ManHuxa. [lanHas
peakuus B psay TpUa30JI0OB UCCIIEI0BaHA PU HENOCPEACTBEHHOM aMUHOME-
TUJIMPOBAHUMU UCXOAHBIX 1,2.4-TpuazosoB, rae B peakluu YYacTBYET THOH-
Hasi (popma Tpumazona ¢ obpazoBaHueM N-aMHHOMETHITIPOU3BOIAHBIX, KOTO-
pble SABISAIOTCS MHrUOUTOpaMu majinodyku Koxa, Bo30yauTeneit MUKpOOOB Ty-
6epkynesa [18]. B nanHoii pabote mogo0OHast peakiys UCKIIYeHa, T.K. aTOM
cephl yxKe 3a0JIOKUpOBaH MPONMUHWIBHOM TPYNIION U €CTECTBEHHO OXHATh
HOBYIO CTPYKTYPY aMHHOMETHJIIPOU3BoAHOro. Haiiiensl onTumanbHble yc-
JIOBUS MIPOTEKAHHUs Ipolecca, 00ecIedrBaIOIe BHICOKHE BBIXO/IbI 1I€TIEBBIX
aMUHOMETWINIPOU3BOAHBIX 1,2,4-TpHa30ioB, IAe IeTepOLUUKI COBMEIIEH C
TPOMHOM CBSI3bI0 M aMHUHOMETWIBHON rpynmoi. lIpemiokeHHbli CHHTE3
obecreyrBaeT MHOIOYMCIICHHBIE BapHalluy 3aMEeCTUTENIeH KaK B TPHUA30Jib-
HOM LIMKJIE, TaK U B aMUHOMETHUIIBHOM OCTaTKe, YTO PACIHIUPSIET CHEKTP COe-
JTMHEHUH 4a-r 1 00JaCTh MOUCKA HOBBIX OMOJIOTHUYECKH aKTHBHBIX COCTUHE-
HUH.

[Tokazano Takxe, 4To B MpUCYTCTBUM noauaa menu () ucxonusie 2a-r
nojBeprarTcs auMmepusanuu no ['nasepy ¢ odpasoBanuem Ouc-1,2,4-tpua-
30JI0B, COEIMHEHHBIX OMCTHOTEKCAJUUHOBBIM OCTATKOM, YTO MOKHO CYH-
TaTh AHAJIOTOM HEKOTOPBIX NMPHUPOIHBIX COCIWHEHMH, B YACTHOCTH, HATYy-
panmbHoro Nematin-a, comepaiiero AMUHOBBIA (parMeHT B COYCTAHHU C
JPYTUM reTepouukiom [19].

Bce cuHTe3npoBaHHbBIE COCNMHEHUS OXapaKTEPU30BaHBI (PU3UKO-XUMHU-
YeCKMMH KOHCTAHTaMH, CTPOGHHE MOATBepkaeHo naHHbME IMP 'H n B°C
CTIIEKTPOCKOIIHH.

Coenunenusi 2a-4r TeCTHPOBAaHBI HAa MPOTHBOTPUOKOBYIO aKTHBHOCTH
Ha OTAJOHHBIX IITAMMax YCIOBHO-TaToreHHbiMu rpubamu Candida
albicansY-4, Rhizopusoryzae PKIII" F-1537/1722 u Aspergillus fumigates
PKIII" F-1248/880. YcTaHOBIEHO, YTO OCHOBHAS 9aCTh CHHTE3MPOBAHHBIX
COEIMHEHUH MPOSBISIET Cl1a0yl0 U YMEPEHHYIO NPOTUBOrPUOKOBYIO aKTUB-
HOCTb.
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IJKCIepUMEHTAIbHAA YaCTh

Criextpsl SIMP *H u **C nonyuensr na crekrpomerpe Varian “Mercury-
300” (300 (*H) u 75(*3C)) MI'y, DMSO:CCI, 1/3 npu 30°C. UK-criekTpsl
cusatel Ha pubope “Nikolet Ftir Nexus” B cycrnieH3un Ba3eIHHOBOTO Macia.
Jnsa TCX npumenstin mwiactunbl “Silufol UV-254”. Tposieienne — napamu
fiona. Temmepatypbl IUIaBICHHS ONPEICIISUTH HA MUKPOHATPEBATEIILHOM CTO-
nuke Mapku “Boetius”.

CoenuHeHnsi 2a-r CHHTE3MPOBAHBI MO0 METOIY, OIMCAHHOMY B palo-
Te[17].

3-(4-Bpomdenn)-4-pennii-5-(mpon-2-un-1-uaruo)4H-1,2,4-tpuna-
30a (2a). Beixox 95%; t.n. 191-192°C (Boma:sranon-1:3); Ry 0.45(sta-
Ho:0en301-1:4). Cnextp SIMP H (6, m.a., I'y): 2.73 T (1H, J=2.6, CH); 3.95
1 (2H, J=2.6, SCH,); 7.25-7.31 m (2H, apom); 7.32-7.36 m (2H, apom); 7.41-
7.46 M (2H, apom); 7.51-7.57 M (3H, apom). Crextp SIMP C, §, m.x1.: 20.5;
73.5; 77.0; 95.5; 123.2; 125.4; 129.1; 129.5; 129.5; 131.0; 133.4; 150.3;
153.2. Haiimeno, %: C 55.25; H 3.20; Br 21.50; N 11.50; S 8.60.
C17H12BrNsS. Beraucneno, %: C 55.14; H 3.27; Br 21.58; N 11.35; S 8.66.

3-(Pypan-2-ui)-4-peHni-5-(mpon-2-uH-1-uiarno)-4H-1,2,4-Tpuasou
(26). Beixox 94%; t.mn. 159°C (Boma:stanoin-2:3); Rf 0.42 (3ranon:6eH3011-
1:7). Crextp IMP *H (8, m.1., Iy): 2.71-2.77 m (1H, CH); 3.95 1 (2H, J =
3.17, SCHy); 6.22 n (1H, J= 3.97, dypmn); 6.38-6.41 m ( 1H, pypun); 7.36-
7.42 m (2H, apom); 7.50-7.54 m (1H, dypun); 7.55-7.62 m (3H, apom).
Cnektp SIMP *C, &, m.u.: 20.6; 73.5; 77.9; 110.7; 110.8; 127.1; 129.3;
129.7; 133.1; 140.9; 143.6; 147.0; 149.5. Haiineno, %: C 64.10; H 4.05; N
15.05; S 11.42. C15H11N3OS. Brruuciaeno, %: C 64.04; H 3.94; N 14.94; S
11.40.

3-[4-Denna-5-(mpon-2-un-1-matHo)-4H-1,2,4-Trpuazon-3-wia|nupu-
auH (2B). Beixon 80%; T.mi. 175-176°C (Boma:atanon — 2:3); Ry 0.62 (ora-
Hom:6en3on-2:5). Crnextp SIMP 'H (8, m.x., Iy): 2.72 T (1H, CH); 3.95 ¢
(2H, SCHy); 7.08-7.14 m (1H, apom); 7.24-7.32 m (3H, apom); 7.41-7.46 m
(2H, apom); 7.54-7.68 m (6H, apom); 7.66 nux (1H, J1=7.8, J,=2.1, J3 =1.8,
CsHyN); 8.50-8.53 m (2H, apom); 8.51 ar (1H, J; =4.8, J, =1.8, CsHyN );
8.53 1 (1H, J =2.1, CsH4N). Haiineno, %: C 65.80; H 4.05; N 19.25; S 11.05.
Ci16H12N4S. Beruucneno, %: C 65.73; H 4.14; N19.16; S10.97.

3-[4-Dennu-5-(npon-2-un-1-uiarno)-4H-1,2 4-rpuazon-3-uwijnpo-
nan-1-0a1 (2r). Beixox 70%; t.mur. 101°C (sramom:Boma — 2.5:2); Ry 0.40
(stanom:6enson-1:7). Crnexrp SIMP H (8, m.a., I'y): 1.76 x8 (2H, J=6.75,
CHy); 2.58 Tt (2H, J=7.54, CH,); 3.411 (2H, J=5.95, CH,); 3.60-3.90 yri.c.
(1H, OH); 2.71-2.77 m (1H, CH); 3.95 1 (2H, J=3.17, SCH,); 7.36-7.42 m
(2H, apom); 7.55-7.62 m (3H, apom). Haiineno, %: C 61.60; H 5.60; N 15.45;
S 11.65. C14H15N3OS. Beruncneno, %: C 61.51; H 5.53; N 15.37; S 11.73.
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Oommii  cnocod monydenuss 4-(((5-4-3amemeHHbIX-4-penni-4H-
1,2,4-Tpua3oa-3-ua)tuo)merna)-1-(4-3amemennbix)-4H-1,2,3-rpuasojion
3a-B. Cmech 0.0022 mosns COOTBETCTBYIOMIETO OeH3MIa3uaa B 8 ma adc.
JIMCO, 0.0022 monsa tpustunamuna u 10 moa% Cul nepememmBaroT mnpu
KOMHaTHOHM Temnepatype 15 mun, nobasinstor 0.002 mons COOTBETCTBYIOLIE-
ro 5-(npomn-2-un-1-nntno)-4H-1,2,4-rpuasona. Harpesaror 7 u ipu 50-60°C.
[Tocne oxnaxaeHuss K cMecH J00aBISIOT pa30aBlIEHHBI PACTBOP COJSHOM
KHCIOTHI 10 PH 5. DKCTparupyoT TUATHIOBBIM 3(UPOM U cymaT HaJ 6e3-
BOJHBIM Cyib(arom Maraus. [locie ynaneHHss pacTBOpUTENs BBINABIINE
KPUCTaJUTBI OTQUIBTPOBBIBAIOT, IPOMBIBAIOT BOJIOH, CYIIAT M MEPEKPUCTAI-
JIN30BBIBAIOT.

4-(((5-(4-bpomdennin)-4-pennn-4H-1,2,4-Tpuazo.i-3-uii) THO)Me-
Ti1)-1-(4-uurpodensuin)-4H-1,2 3-rpuazosio (3a). Beixox komud.; T.IuI.
205-206°C (stanon); R 0.55 (sranom:6enson — 1:2). Crnextp SIMP *H (8,
m.1.): 4.46 ¢ (2H, CH,); 5.71 ¢ (2H, CHy); 7.21-7.31 m (4H, apom); 7.40-
7.47 m (2H, apom); 7.48-7.57 m (5H, apom); 8.12 ¢ (1H, CH); 8.14-8.20 m
(2H, apom). Cmextp SIMP °C, §, m.x.: 26.6; 51.7; 123.1; 123.3; 127.0;
128.7; 129.1; 129.5; 129.6; 131.1; 133.4; 142.8; 147.1. Haiineno, %: C
53.60; H 3.45; Br 14.60; N 17.95; S 5.90. CysHsBrN,;O,S. Brruucieno, %:
C 53.56; H 3.31; Br 14.57; N 17.88; S 5.85.

1-(4-®ropoenszui)-4-(((5-(pypan-2-un)-4-penna-4H-1,2,4-Tpuaso-
3-ma)tuo)mermin)-1H-1,2,3-tpuazon (36). Beixon xomuu.; T.mr. 186-187°C
(Boma: stanon-1:3); R¢ 0.53 (sranon: 6enson: rekcan—2:10:1). Conexkrp SIMP
4 (6, m.1., Ty): 4.41 ¢ (2H, CH,S); 5.51 ¢ (2H, CH.N); 6.16 nn (1H, J; =
3.4, J, =0.5, pypun); 6.39 nn (1H, J1=3.5, J, =1.8, dpypun); 6.97-7.07 m (2H,
apom); 7.21-7.28 m (2H, apom); 7.31-7.40 m (2H, apom); 7.48-7.60 m (4H,
apom); 7.95 ¢ (1H, =CHN). Haiigeno, %: C 61.15; H 3.90; F 4.45; N 19.50;
S 7.35. C5,H17FNGOS. Beruucneno, %: C 61.10; H 3.96; F 4.39; N 19.43; S
7.41.

4-(((5-(dypan-2-un)-4-penna-4H-1,2,4-Tpua3on-3-ui1) THO)METHI ) -
1-(4-antpobensnn)-1H-1,2,3-rpuason (3B). Beixoa 85%; t.mi1. 170-171°C
(Boma: srtanoin-1:3); Ry 0.41(sranon:6ensomrekcan—1:10:2). Crekrp SIMP
'H (8, M., T'y): 4.42 ¢ (2H, CH,S); 5.70 ¢ (2H, CH,N); 6.15 1 (1H, J=3.4,
bypun); 6.38 mun (1H, J,=3.4, J,=1.7, dypun); 7.27 an (2H, J;= 7.6, J, =1.9,
C¢Hs); 7.47-7.60 m (6H, apom); 8.10 ¢ (1H, =CHN); 8.15 1 (2H, J= 8.7,
apom). Haiineno, %: C 57.55; H 3.70; N 21.40; S 6.95. C»H17N;O3S. Boi-
yuciaeno, %:. C 57.51; H 3.73; N 21.34; S 6.98.

OO6mmii cnoco6 mosyuenusi 3-(4-3amenieHHbIX)-4-pennn-5-((4-3ame-
IMEeHHBIX)0YT-2-uH-1-w1)Tno)-4H-1,2 4-rpuazono 4a-r. Cmecr 0.0035
MOJI51 COOTBETCTBYIOIIEro mponuamiaTprasona B 20 mz ade. JIMCO, 0.035 2
napadopma u 0.004 Mo COOTBETCTBYIOIIETO BTOPUYHOTO aMHHA IOMe-
maroT B KoJOy (obOecredynBasi TePMETUYHOCTh CHCTEMBI), TEPEMEIIMBAIOT
npu KoMHaTHOW Temmepatype 30 mun, nodasmstotr 10 mon% Cul, Harpe-

110



BaroT 10 » mpu 110-120°C. Tlocre oxmaxaeHus: K CMECH J00aBIISAIOT pa30as-
JICHHBIH PACTBOP COJISTHOM KUCIOTHI 10 PH 5, 3KCTparupyroT AMITHIOBBIM
a¢upoM | cymaTt Haj Oe3BOAHBIM cyinbdaToM MarHus. [locie ynaneHus
pacTBOPUTENIS BBIMABIIKE KPUCTAIUIBI OT(GHUIBTPOBBIBAIOT, IPOMBIBAIOT, CY-
[IaT ¥ EPEeKPUCTALTU30BBIBAIOT.
1-(4-(5-(4-bpomdenuin)-4-pennn-4H-1,2,4-rpuazo-3-ui) THOOY T-2-
un-1-mn)asenan (4a). Beixon 77%; t.mur. 147-148°C (Bopa:ntanon — 3:2); Ry
0.52 (sranon:6ensomn:rexcan — 1:1:0.5). Criexrp IMP H (8, m.x., I'y): 1.49-
1.62 m (8H, N(CH,CH,CHjy),); 2.47-2.51 m (4H, N(CH,CH,CHy),); 3.24 T
(2H, J=2.0, CH,S); 3.95 T (2H, J= 2.0, CH,N(CH,CH,CH,),); 7.21-7.31 M
(4H, apom); 7.40-7.47 m (2H, apom); 7.48-7.57 m (5H, apom); 8.12 ¢ (1H,
CH); 8.14-8.20 m (1H, apom). Crextp SIMP ** C, §, m.1.: 21.2; 26.1; 27.7;
47.6; 54.1; 77.6; 80.4; 110.6; 110.7; 127.1; 129.2; 129.6; 133.2; 141.0;
143.5; 146.9; 149.6. Haiineno, %: C 59.80; H 5.30; Br 16.55; N 16.65; S
6.70. Cy4H2sBrN,4S. Beruucneno, %: C 59.87; H 5.23; Br 16.60; N 11.64; S
6.66.
3-(4-((5-(Pypan-2-nn)-4-perni-5-((4-muppoauaun-1-ui)oyT-2-un-
1-un)THo)-4H-1,2,4-Tpuaszon (46). Bexox 67%; 1.1, 143°C (sTanon:Boma-
2:3); Rf 0.36 (stanom:6enzon-1:1): Crextp SIMP *H (5, m.xa., I'y): 1.45-1.57
M (4H, N(CH,CH,),); 2.23-2.43 m (4H, N(CH,CH,),); 3.18 T (2H, J=2.1,
CH3S); 3.95 T (2H, J= 2,1, CH;N(CH,CHy)2); 6.23 nx (1H, J= 3.5, J= 0.6,
bypun); 6.39 an (1H, J= 3.5, J= 1.8, dpypwmn); 7.33-7.42 m (2H, apom); 7.51
nn (1H, J=1.8, J= 0.7, OCH ¢ypwun); 7.53-7.64 m (3H, apom). Cnextp SAMP
B3¢, 8, m.a.: 21.2; 25.1; 47.1; 52.2; 78.5; 110.6; 127.1; 129.2; 129.6; 133.2;
141.0; 143.5; 146.9; 149.6. Haiineno, %: C 66.66; H 4.44; N 15.55; S 8.88.
CooH15N4OS: Brruncireno, %: C 66.55; H 4.40; N 15.62; S 8.90.
1-(4-((5-(Dypaun-2-un)-4-penna-4H-1,2,4-tpua3zon-3-ui) Tuo)oyr-2-
un-1-ua)asenan (4B). Boixon 77%; 1.1 75-76°C (rekcan); Ry 0.62 (ora-
wom:6enson-1:1). Crextp SIMP 'H (8, m.u., Iy): 1.51- 1.61 M (8H,
N(CHzc_HZC_H;)g), 2.48-2.54 m (4H, N(C_HgCHgCHg)g); 327 T (2H, J:2.1,
CH3S); 3.96 T (2H, J=2.1 Hz, CH,N(CH,CH,CH,),); 6.23 ax (1H, J= 3.5, J=
0.7, dypan); 6.39 an (1H, J=3.5, J=1.8, dypan); 7.33-7.43 m (2H, apom);
7.51 an (1H, J=1.8, J=0.8, dypan); 7.53-7.62 m (3H, apom). Criektp SIMP
B¢, 8, M 21.2; 26.1; 27.7; 47.6; 54.1; 77.6; 80.4; 110.6; 110.7; 127.1;
129.2; 129.6; 133.2; 141.0; 143.5; 146.9; 149.6. Haiineno, %: C 67.35; H
6.10; N 14.30; S 8.10. C,,H,4N,4OS. Brruucieno, %: C 67.32; H 6.16; N
14.27; S 8.17.
3-(4-®ennn)-5-((4-nuppoauaun-1-un)oyr-2-un-1-uia)tuo)-4H-1,2,4-
Tpua3oa-3-un)mupuaun (4r).Beixox 67%; 1. 65°C (rekcan); Ry 0.47
(sTanom:6ensomrekcan-5:1:0.2). Crextp IMP *H (8, m.1., Iy): 1.60-1.87 M
(4H, N(CH2CH,),); 2.49-2.58 m (4H, N(CH,CH,),); 3.36 ¢ (2H, CH,S);
3.92-4.08 m (2H, CH,N); 7.27 nn (1H, J= 7.8, J=4.8, apom); 7.33-7.42 m
(2H, apom); 7.51-7.60 m (3H, apom); 7.68 nt (1H, J=8.0, J=1.7, apom); 8.53
111



yur.c. (1H, apom). Cnektp SAMP B3¢, 0, m.a.. 21.1; 23.2; 42.2; 51.4; 78.2;
79.5; 122.6; 122.7; 127.0; 129.6; 129.7; 133.2; 134.3; 147.8; 149.7; 150.8;
151.7. Haiineno, %: C 67.25; H 5.70; N 18.70; S 8.60. C21H21N5S. Bpruuc-
neno, %: C 67.17; H 5.64; N 18.65; S 8.54.

Oommii cocod monydenuss 1,6-omc((5-(4-3amenmeHHbIX)-4-peHu-
4H-1,2,4-Tpuna3ou-3-uia)Tuo)rexkca-2,4-nunHoB 5a-r. B xon0y momemniaror
0.007 mona mponuumnbpomuaa, 5 ma adc. aueronutpuna, u 0.0007 mons
TpusTHIaMHuHa. [lepemelinBaroT pu KOMHaTHOH TemiiepaTtype 15 mun, noc-
ne vero mobasisror 0.0007 moas Cul u nHarpeBator 10 u mpu 110-120°C.
[Tocne oxnaxaeHuss K cMecH J00aBISIOT pa30aBlIEHHBI PACTBOP COJSHOM
KHUCIIOTHI 10 PH 5, 9KCTparupyroT XJIOPUCTHIM METWIICHOM U Cyliat Haj 0e3-
BOJHBIM Cyib(arom Maraus. [locie ynaneHuss pacTBOpUTENs BBINABIINE
KPHUCTAJUTbI OT(GUIBTPOBBIBAIOT, TPOMBIBAIOT, CYIIAT U MEPEKPUCTAIUTH30BBI-
BaIOT.

1,6-buc((5-(4-opompennn)-4-pennia-4H-1,2,4-Tpua3zo-3-ui)THo)
rexca-2,4-muun (5a). Beixox 80%; T.m1. 181-183°C (sranon); Rf 0.40 (ara-
Ho:0en3011-1:3). Criektp SIMP H (6, m.1., I'y): 3.97 n (4H, J=2.6, 2SCHy,);
7.27-7.32 m (4H, apom); 7.34-7.37 m (4H, apom); 7.43-7.48 m (4H, apom);
7.52-7.58 m (6H, apom). Crextp SIMP *3C, §, m.x.: 20.5; 73.5; 77.0; 95.5;
123.2; 125.4; 129.1; 129.5; 129.5; 131.0; 133.4; 150.3; 153.2.Haiineno, %:
C 55.40; H 3.05; Br 21.70; N 11.45; S 8.75. C34H2,Br,NgS,. Beruucneno, %:
C 55.30; H 3.00; Br 21.64; N 11.38; S 8.68.

1,6-buc((5-(pypan-2-un)-4-pennn-4H-1,2,4-tpuazoa-3-ui)Tuo)rex-
ca-2,4-quunoB (50). Beixox 87%; T.ur. 136-138°C (rekcan); Rf0.55 (ora-
Ho:6ensom.rekcan-1:5:1). Crextp SIMP 'H 6, ma., Iy): 3.95 o (4H,
J=3.17, 2CHy); 6.22 n (2H, J=3.97, dypun); 6.38 - 6.41 m (2H, pypun);
7.36-7.42 m (4H, apom); 7.50-7.54 m (2H, ¢dypun); 7.55-7.62 m (6H, apom).
Cnektp SIMP *3C, &, m.x.: 20.65; 73.46; 77.98; 110.67; 110.80; 127.14;
129.31; 129.75; 133.09; 140.99; 143.59; 147.02; 149.55. Haiineno, %: C
64.35; H 3.65; N 15.05; S 11.40. C3yH»NgO,S,. Brrancneno, %: C 64.27; H
3.60; N 14.99; S 11.44.

1,6-Buc((4-pennn-5-(mupuann-3-ui)-4H-1,2 4-tpua3on-3-ui)THo)
rexca-2,4-quun (58). Beixon 87 %; T.mun. 165-166°C (stanon); R 0.46 (ora-
Hom:6en3on-1:5). Crextp SIMP H §, m.x., I'y): 2.72-2.76 T (2H, 2CH); 3.95
¢ (4H, 2SCHy); 7.08-7.14 m (2H, apom); 7.24-7.32 m (6H, apom); 7.41-7.46
M (4H, apom); 7.54-7.68 m (12H, apom); 7.66 mnn (2H, J;=7.8, J,=2.1,
J3=1.8, CsH4N); 8.50-8.53 m (4H, apom); 8.51 ar (2H, J1=4.8, J,=1.8, CsH;N
); 8.53 1 (2H, J=2.1, CsH4N). Criextp SIMP °C, §, m.11.: 20.65; 73.46; 77.98;
110.67; 110.80; 127.14; 129.31; 129.75; 133.09; 140.99; 143.59; 147.02;
149.55. Haiineno, %: C 66.00; H 3.85; N 19.30; S 10.95. C35H2»NgS,. BruI-
yucieno, %: C 65.96; H 3.81; N 19.23; S 11.01.

3,3’-(5,5’-(I'ekca-2,4-nuun-1,6-muuiaouc(cyabdananunn)ouc(4-gde-
HuiI-4H-1,2, 4-tpua3on-5,3-quun)ouc(nponan-1-oa) (5r). Beixox 50%;
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Bs13K0e BemecTso; Ry 0.40 (sranon:Gemsom:rexcan — 1:5:1). Crexrp SIMP *H
(6, M., I'y): 1.74 xB (4H, J=6.75, 2CHy;); 2.58 T (4H, J=7.54, 2CH,); 3.40T
(2H, J=5.95, 2CHy); 3.60-3.90 ym.c. (2H, 20H); 3.95 a1 (4H, J=3.17,
2SCHy); 7.35-7.40 m (4H, apom); 7.52 - 7.60 m (6H, apom). Haiineno, %: C
61.80; H 5.10; N 15.50; S 11.70. CpsH28Ns0O2S;. Beruucneno, %: C 61.74; H
5.18; N 15.43; S 11.77.

3-E-hb0NLONDPULBL-1,2,4-SCPUQNLLELP URLEGAL
61 NrNS PN ELENFULELL
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SYNTHESIS AND SOME TRANSFORMATIONS
OF 3-THIOPROPYNYL-1,2,4-TRIAZOLES

T.V. GHOCHIKYAN?!, M. A. SAMVELYAN! and S. A. LISOVSKAYA?

YYerevan State University
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2 Kazan Research Institute of Epidemiology and Microbiology
E-mail: s_lisovskaya@mail.ru

Have been received thiopropynyl derivatives of 3,4-substituted-5-mercapto-1,2,4-
triazoles by the method of alkylation. It was established, that in the obtained
compounds, the triple-bond do not difference by behavior and with reactive ability from
known cases. Sulfur carbon bonds are stable even in high temperatures and catalysts, as
well as nucleophilic influence. It was established that in the conditions of the 1,3-
cyclication reaction with organic azides, catalisezed by Cu (I) salt, are obtained, a new
system-1,2,3-triazo-1,2,4-tiazoles, which are not described in the literature. At the same
time was established, that thioprorynyl triazoles, with high yields transformated to
corresponding amino methyl- and bis-triazole derivatives in the conditions of Mannich
reaction and Glaser reaction. The biological investigation of synthesized compounds

113


mailto:msamvelyan@ysu.am
mailto:s_lisovskaya@mail.ru

was shown, that there are endowed with anti fungal activity. It was established that all
compounds exhibit weak or moderate bioactivity on the strains of Candida albicans Y4,
Asp. fumigates and Rhizopusoryzae.
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OcyLecTBneH CMHTE3 HOBbIX a30MeTUHOB (ocHoBaHun LWundda), copepxalimx, ¢ ogHowm cTo-
poHbl, 1,3-anasa- unu 1,3,5-TprasaagamaHTaHoBble, C APYron — 3aMeLLeHHbIe XMHOMNMHOBLIE dopar-
MEHTbI. Mi3y4eHa NpoTUBOCYAO0POXKHASA aKTUBHOCTb CUHTE3MPOBAHHbBIX COeAVHEHNA, cpean KOTOopbIX

BbISiBNIEHbl COEAUHEHUA C Bblpa)KeHHOIZ aHTI/IKOpa3OI'IOBOI7I aAKTUBHOCTbHO.

Bubn. ccbinok 7.

AMUHOTIPOM3BO/IHBIEC aJaMaHTaHa (aMaHTaIiH, TIYJAOHTHH, MEMAaHTHH H
JIp.) HIUPOKO MPUMEHSIOTCS B MeauiHckon npaktuke [1]. TIpousBoanbie
1,3-mnaza- u 1,3,5-TprazaaaMaHTaHOB OTJIMYAIOTCS OT MPOW3BOAHBIX a/a-
MaHTaHa HaJIMYMEeM aTOMOB a30Ta B KapKace MOJIEKYJIbl U MOTYT UMETh aHa-
JIOTUYHYIO (PapMakoJIOrMYecKyr akTUBHOCTh. W3 amuHOmpounsBoaHbix 1,3-
IHra3aajgaMaHTaHa M3BEeCTEH 6-aMuHO-D,7-quMeTnn-1,3-1na3aagamManras, 00-
JATAfOIIUH HEUPOTPOITHOW aKTUBHOCTHIO [2], a M3 Tpra3aagaMaHTaHOB — /-
amuHO-1,3,5-Tpra3aagamanTan, o0JaalONMK TPOTHBOBUPYCHON aKTHUBHO-
cThio [3]. M3BecTHO Takke 0 OAKTEPUOIMIHON, AHTHCETITHIECKOH, KapOTIO-
HIDKAIOIIEH aKTUBHOCTH MPOU3BOHBIX XHHOJIUHOB [4].

CuHTe3 a30METHHOB JIa€T BO3MOKHOCTh MOJIYYUTh THOPUIHBIE MOJIEKY-
JIBI, COZIEpIKaIie, C OJHON CTOPOHBI, a3aalaMaHTaHOBEIE, C IPYTOH — CTPYK-
TypHBIE (h)parMeHThl OMOJOTMYECKH AKTHUBHBIX IPENapaToB, B YaCTHOCTH,
XUHOJIMHA.

Lenpro HacTOsIIEH PAOOTHI SIBISFOTCSI CHHTE3 U M3yUEHHUE IPOTUBOCYI0-
POXKHOW aKTUBHOCTH HEKOTOPBIX a30MeTHHOB 1,3-nmmaza- u 1,3,5-tpuazaana-
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MaHTaHOB, COJACPXAIIUX Pa3IWYHbIe (PparMeHThl 3aMEIICHHBIX XWHOJWII-3-
aJIBJICTH/IOB, paHEEe CHHTE3WPOBAHHBIX HAMHM 10 METOMKE [5].

Azometunbl 3-18 monmydeHbl KOHACHCAIMEH 6-aMuHO-5,7-mumeTwi-1,3-
nuasza- uiam 7-amuHo-1,3,5-Tpa3zaagamMantaHoB 1,2 ¢ pa3nuMUHBIMH 3aMelIeH-
HBIMHU XI/IHOJ'II/IJI'3'aJ'IBI[CFHI[aMI/I B KHUIIIIIEM CYXOM TOJIYOJIC B IIPUCYTCTBUU
N-TOJIYOJICYIb(POKHUCIOTHI TI0 CIASIAYIOIIUM CXCMaM.

X
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H / \\
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H Y

X X
[\/ [/ |
\/\ S S
Y Y
X=Y=H(); X=Y=HQ);
X =H,Y=6-OCH; (8); X =H, Y =6-OCH; (4);
X=H,Y =7-OCH, (9); X =H, Y = 7-OCH, (5);
X =Y = CH, (10); X=Y=CH;(6);
NH,
(0] X N. N
1" \/ O X
HC N AN T
’ \ /\ \/ HC / N X
2 |
= PG Z
d N v 0 N Z
A Y
X X
N=—CH \ \/\ N=—CH / AN S
| ) j
cl 7 Z O X
N Y N Y
N \/N N. \/N H
g 1518 pand 11-14
X=Y=H(@15 X=y=-H{1l);
=Y=H{5); X = H, Y =6-OCH, (12);
X = H, Y =6-OCH; (16); X = H,Y = 7-OCH, (13);
X=H,Y=7-OCH;(17); X =Y = CH; (14).

X =Y = CH; (18);

CtpoeHue CHHTE3WPOBAHHBIX COCIWHEHWUN TIOITBEPXKIACHO JIaHHBIMH
aJieMeHTHoro a"anuza, UK-, SIMP 'HuC CIIEKTPOB.
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W3ydenune mpoTUBOCYIOPOKHON aKTUBHOCTH coenuHeHuid 3-18 mposo-
muiock Ha 120 Genbix MbIimax Maccoit 18-24 2 o6oero mosna (B Kax1o0ii rpyr-
e mo S5 >KMBOTHBIX). JlelicTBHE MpenapaToB Ha CYJIOPOXKHBIE MPOSBICHUS
OLICHMBAJIH MO MPEJAOTBPALIECHUIO KIIOHUYECKUX CYAOPOT, BBI3BIBAEMBIX IMOJI-
KOXHBIM BBeJleHHueM Kopazoina (90 me/ke) [6]. LlenTpanbHblii MUOpeTaKcaHT-
HBIH 3(QPEKT OLUEHUBAIM IO HPOSIBICHUIO MHOPEIAKCAUH U HAPYIICHUIO
KOOpAMHALIMK y MBILIEH B TecTe Bpaujarouierocs crepxxus [6]. Ilpenaparom
CpPaBHEHUS CIIYXHJI Aua3enaMm B 1o3e 1 me/xe. Vicnonb3dyemble 103bl COeIU-
HeHuit — 50 u 25 me/ke. I3ydeHHbIC COSTUHEHUS U THa3eraM BBOIWIA BHYT-
PUOPIOIIMHHO B BUE CYCIIEH3UH ¢ TBUH-80 3a 45 mun 10 Havyalla TeCTUPOBa-
Hust. Onpenensiu 3¢ dextuBHbIe 10361 (D /50) IO TPOTUBOCYAOPOKHOMY 3(h-
dexry.

AHanu3 JaHHBIX 110 IPOTUBOCYAOPOKHONW aKTUBHOCTH IIOKa3aJl, YTO BCE
M3y4YaeMble COCIMHEHUS MPEeayNpekaal0oT KOPa30JOBhIE CYyJOpPOTH Yy BCEX
UCTIBITYEMBIX KUBOTHBIX OT 20 10 40%. Hanbonee BrIpaskeH aHTUKOPA30J10-
BBl 2 dekT y coeauHenuit: 5,7-nmumernn-6-[3'-(2'-xmn0p-6'-MeToKCH)-XHHO-
TUAMETHIUMUHO |-1,3-tnazaanamantan (8), 5,7-mumernn-6-(3'-(2'-xmop-7'-
METOKCH )-XHHOJHWIMETHIUMHHO)-1,3-1razaanamantan (9), 7-[3'-(2'-x10p-6'-
METOKCH)-XHHOJIHIMETHINMUHO |-1,3,5-Tpuazaanamanran  (16), 7-[3'-(2'-
xJop-6',8"- nume T )-xuHOMMIMe THIMMUHO |- 1,3,5-Tprazaanamantan  (18),
rae D/1so coctasmsier 40, 37.5, 41, 36 me, COOTBETCTBEHHO, B TO BpeMs KaK y
UCXOIHOTO 6-aMUHO-5,7-auMeTHi-1,3-1ua3zaanamanrana cocrasiser 30 we.
B m3ydaeMbIX 103aX y UCHBITYEMBIX COCIWHEHUI OTCYTCTBYIOT NMOOOYHBIC
3G PEeKTH MHOpPETaKCAUK U HAPYLICHNE KOOPIMHALIUH TBH)KCHUI.

YcTanoBieHo, 4To y HanboJiee akTUBHBIX coenuHenuii 8,9,16,18 Bo BTO-
POM TOJIOKEHUH XUHOJIMHOBOTO KOJIbI[A MMPUCYTCTBYET aTOM XJIOPA.

3KCHepl/lMeHTaJH)Haﬂ 4acTb

HK-cniekTpsl CHSTBI B Ba3eIMHOBOM Macje Ha CHEKTpohOTOMETpe
“Nicolet Avatar 330 FT-IR”, cmextpst SIMP 'H — na mpubope Varian
“Mercury-300” (300 MI'y) B8 IMCO-dg/CCly,, 1/3, BHyTpeHHU# CTaHAAPT —
TMC. Xon peakuuu 1 YUCTOTY BELIECTB KOHTPOJIUPOBAIH ¢ nomoupro TCX
Ha miactudkax “Silufol UV-254” B cucremax Oyranon—nacei. NHj (A),
npornaHoi—Boja, 7:3 (b). TemmnepaTypsl Tu1aBieHus ONpeneIeHbl Ha TPpHoo-
pe “Boetius”.

Oo6man meroauka noaydenus 1,3-auaza- u 1,3,5-Tpna3zaazoMmeTuHoB
(3-18). K pactBopy 5 mmoneti 6-amuno-5,7-numerni-1,3-mua3aagamanrana
u 7-amuHO-1,3,5-Tpnazaagamanrana [1,2] B 100 iz abcomoTHOTO TOMTyOIa
npuOaBIAIOT 5 MMoseti COOTBETCTBYIOLIEro XuHonunanpaeruaa, 0.002 2 n-
TOJTYOJICYTb(OKHUCIOTHI U KUTIATAT B KOJIOE ¢ BOAOOTIEIUTEILHON HACAIKOM
1o okoHuaHus peakuu (oxoio 14 v koutpons TCX). Eciu ecth ocanok, oT-
(UIBTPOBBIBAIOT, MPOMBIBAIOT a0C. TOJIYOJOM M NEPEKPUCTAIIIU30BBIBAIOT.
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IIpu OTCYTCTBHMH OCaaKa TOJIYOJ YAAJSIOT, OCTATOK IEPEKPHCTAIITM30BbI-
BAIOT.
5,7-AumeTnn-6-[3'-(2'-okcOXMHOIMIMeTHIIMMHUHO)|-1,3-1na3aana-
manTaH (3). Beixox 2.68 2 (71.7%), R 0.34 (A), 1.1 259-260°C (rekcan).
UK-crextp, v, cx™: 1618 (apom); 1640 (C=N); 1710 (C=0). Cnextp SIMP
'H, &, m.1., Ty: 0.42 ¢ (6H, 2xCHj3); 2.68 1 (2H, J = 12.8, NCH,); 2.81-2.98
M (5H, 2 NCH,, CH-N=); 3.45 1 (2H, J =12.9, NCH,); 3.82 ¢ (2H, NCH;N);
7.10-7.12 m (1H, H-apom); 7.31 on (1H, J =7.7, J = 1.4, H-apom); 7.41 nn
(AH,J =7.3,J = 1.6, H-apom); 7.61 n (1H, J = 7.8, H-apom); 8.38 ¢ (1H, H-
apom); 8.47 ¢ (1H, N=CH); 11.98 ym.c (1H, NH). Haiigeno, %: C 71.4; H
7.10; N 16.60. CpoH24N4O. Boruucneno, %: C 71.24; H 7.00; N 16.75.
5,7-AumeTnin-6-[3'-(2'-0kco-6"-MeTOKCH)-XMHOJIHIME THIIMMHHO| -
1,3-nuazaagamanran (4). Beixog 2.62 2 (73.2%), Rf 0.39 (A), r.ur. 180-
181°C (rekcan). UK-cniektp, v, et 1610 (apom); 1638 (C=N); 1714 (C=0).
Criektp SAIMP H, 5, .., T'y: 0.43 ¢ (6H, 2xCH3); 2.71 n (2H, J = 12.6,
NCHy); 2.82 1 (2H, J = 12.8, NCHy); 3.15 1 (1H, CH-N=); 3.22 ¢ (2H,
NCH,); 3.45 n (2H, J = 12.9, NCHy); 3.81 ¢ (3H, OCHjs); 3.88 ¢ (2H,
NCH;N); 7.08-7.16 m (2H, H-apom); 7.25 n (1H, J = 8.0, H-apom); 8.38 ¢
(1H, H-apom); 8.51 ¢ (1H, N=CH); 11.90 ¢ (1H, NH). Haiineno, %: C 68.98;
H 7.21; N 15.45. C3;H26N40;. Beraucieno, %: C 68.84; H 7.10; N 15.30.
5,7-InmeTnin-6-[3'-(2'-0kco-7'-MeTOKCH)-XHHOJTHJIMETHIIMMHUHO| -
1,3-mua3zaagamanTtan (5). Beixox 2.50 2 (68.3%), Rf 0.37 (A), t.ur. 251-
252°C (rexcan). UK-criextp, v, cy™: 1620 (apom); 1640 (C=N); 1714 (C=0).
Cnextp SIMP 'H, 8, m.i., I'y: 0.41 ¢ (6H, 2xCH3); 2.65 1 (2H, J = 12.9);
2.82 1 (4H, J = 12.8, 2x NCH,); 2.92 ¢ (1H, CH-N=); 3.42 o (2H, J = 12.9,
NCH,); 3.82 ¢ (2H, NCH;N); 3.88 ¢ (3H, OCHg); 6.68-6.80 m (2H, H-apom);
7.52 n (1H, J = 7.0, H-apom); 8.31 ¢ (1H, H-apom); 8.48 ¢ (1H, N=CH);
11.82 ymr.c (1H, NH). Haiineno, %: C 69.01; H 7.25; N 15.42. C,;H26N4Os.
Beruncieno, %: C 68.84; H 7.10; N 15.30.
5,7-InmeTni-6-[3'-(2'-0kco0-6",8'-1uMeTH.I )-X HHOJIHIME THITUMHHO |-
1,3-nmazaagamanran (6). Beixox 2.45 2 (67.3%), Ry 0.4 (A), T.mn. 271-
272°C (rexcan-tomyon, 2:1). UK-cnektp, v, cv™: 1618 (apom); 1639 (C=N);
1710 (C=0). Cnextp SAMP H, 5, m.1., TI'y: 0.42 ¢ (6H, 2xCHz); 2.35 ¢ (3H,
CH3); 2.45 ¢ (3H, CHa); 2.63 n (2H, J = 12.2, NCH,); 2.80-2.98 m (5H,
2CH,N, 1H CH-N=); 3.45 1 (2H, J = 12.8, NCH); 3.82 ¢ (2H, NCH;N);
7.10 ¢ (1H, H-apom); 7.32 ¢ (1H, H-apom); 8.31 ¢ (1H, H-apom); 8.50 ¢ (1H,
N=CH); 11.08 ym.c (1H, NH). Haiineno, %: C 72.70; H 7.81; N 15.25.
C22H28N40. BI)ILII/ICJ'IGHO, %: C 7252, H 769, N 15.38.
5,7-InmeTnii-6-[3'-(2'-x10p)-xuHoAMIMe THIIMMHUHO]-1,3-11a3aa1a-
mantan (7). Beixon 2.7 2 (76.27%), Rf 0.35 (A), .. 209-210°C (rekcan).
UK-criextp, v, cn™: 1620 (apom); 1640 (C=N). Criextp SIMP *H, &, m.11., I'y:
0.42 ¢ (6H, 2xCHj3); 2.78 ymr.x (2H, J = 12.9, NCH,); 2.83 yur.a (2H, J =
12.8, NCHy); 3.05 ¢ (2H, NCHy); 3.15 ¢ (1H, CH-N=); 3.30 ym.x (2H, J =
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12.8, NCH,); 3.85 ¢ (2H, NCH;N); 7.57-7.63 m (1H, H-apom); 7.78 max (1H,
J=8.0,J=17.0,J =1.0, H-apom); 7.95-8.05 m (2H, H-apom); 8.65 ¢ (1H, H-
apom); 8.82 ¢ (1H, N=CH). Haiigeno, %: C 67.85; H 6.62; N 15.61.
C,9H23CIN,. Beruucneno, %: C 67.75; H 6.48; N 15.79.
5,7-TumeTnn-6-[3'-(2'-xJ10p-6'-MeTOKCH)-X HHOJHIME THITUMHUHO| -
1,3-nmuna3zaagamanran (8). Beixox 2.4 2 (62.5%), R 0.38 (A), T.mi1. 229-
230°C (rexcan). UK-criektp, v, cu™ 1618 (apom); 1639 (C=N). Crextp
AMP 'H, 8, m.a., I'y: 0.45 ¢ (6H, 2xCHs); 2.73 an (2H, J = 125, J = 5.4,
NCHy); 2.85 an (2H, J =12.5,J = 1.4, NCH); 2.96-3.10 m (5H, 2NCH,, 1H,
CH-N=); 3.85 ¢ (2H, NCH,N); 3.92 ¢ (3H, OCH); 7.38-7.42 m (2H, H-
apom); 7.83 o (1H, J = 5.9, H-apom); 8.64 ¢ (1H, H-apom); 8.78 ¢ (1H,
N=CH). Haiineno, %: C 65.80; H 6.62; N 14.38. C»;H2sCIN4O. Boruuncieno,
%: C 65.58; H 6.50; N 14.56.
5,7-TumeTnn-6-[3'-(2'-xJ10p-7'-MeTOKCH)-X HHOJIMIME THITUMHUHO| -
1,3-quazaagamantan (9). Beixon 2.5 2 (65%), Ry 0.35 (A), T.mur. 183-184°C
(rexcan). UK-criextp, v, cm™’: 1620 (apom); 1641 (C=N). Crexrp SIMP *H,
o, .., I'y: 0.45 ¢ (6H, 2xCHj3); 2.68 n (2H, J = 12.8, NCH,); 2.82 n (2H, J
= 12.9, NCHy); 2.96 ¢ (1H, CH-N=); 3.01 ¢ (2H, 2NCH,); 3.31 n (2H, J =
12.8, NCH>); 3.82 ¢ (2H, NCH2N); 3.99 ¢ (3H, OCH3); 7.25 n (1H, J = 5.9,
H-apom); 7.36 o (1H, J = 5.7, H-apom); 7.84 n (1H, J = 5.8, H-apom); 8.61 c
(1H, H-apom); 8.76 ¢ (1H, N=CH). Haiineno, %: C 65.70; H 6.68; N 14.43.
C1H25CIN4O. Beruumciieno, %: C 65.53; H 6.52; N 14.56.
5,7-Tumernn-6-[3'-(2'-xsop-6",8"-IuMeTHII)-X HHOTHMIIME THITUMMHO| -
1,3-mua3zaagamanran (10). Beixon 2.4 2 (67.1%), Rf 0.31 (A), t.mur. 252-
253°C (rexcan-6enson, 2:1). UK-criektp, v, cv™: 1608 (apom); 1640 (C=N).
Crextp SIMP 'H, §, m.1., I'y: 0.43 ¢ (6H, 2xCH3); 2.41 ¢ (3H, CH3); 2.48 ¢
(3H, CHy); 2.66 1 (2H, J = 12.8, NCH,); 2.81 1 (2H, J =12.9, NCH,); 2.94 ¢
(1H CH-N=); 3.05 ¢ (2H, NCH,); 3.40 o (2H, J = 12.8, NCH,); 3.82 ¢ (2H,
NCHN); 7.10 ¢ (1H, H-apom); 7.35 ¢ (1H, H-apom); 8.30 c (1H, H-apom);
8.52 ¢ (1H, N=CH). Haiineno, %: C 72.70; H 7.81; N 15.25. CyH»;N4O.
Beruucieno, %: C 72.52; H 7.69; N 15.38.
7-[3'-(2'-Okco)-xunoauameruiumMuuo)-1,3,5-rpuazaagamanran
(11). Beixon 2.0 2 (64.7%), Rf 0.34 (A), T.mw1. 266-267°C (rekcan-6eH3oi,
2:1). UK-cmextp, v, em™ 1620 (apom); 1650 (C=N); 1730 (C=0); 3150
(NH). Crextp SIMP 'H, 8, m.1., I'y: 3.37 ¢ (6H, 3NCH,); 3.98 1 (3H, J
=5.9),4.36 1 (3H, J=5.8, 3x NCH,N); 7.05-7.15 m (1H, H-apom); 7.30-7.45
M (2H, H-apom); 7.62 n (1H, J = 5.8, H-apom); 8.3 ¢ (1H, H-apom); 8.42 ¢
(1H, N=CH); 11.95 ym.c (1H, NH). Haitneno, %: C 66.18; H 6.25; N 22.49.
C17H19N50O. Berunciieno, %: C 66.01; H 6.14; N 22.65.
7-[3'-(2'-Okco-6"-MeTOKCH)-XHHOIUIMETHIUMHIHO]-1,3,5-Tpna3aa-
namanTan (12). Bexon 2.1 2 (62%), Rf 0.34 (A), 1. 189-190°C (rekcan-
tonyon, 2:1). UK-cnextp, v, em™': 1608 (apom); 1650 (C=N); 1740 (C=0);
3100 (NH). Criextp SIMP 'H, &, m.x1., I'y: 3.37 ¢ (6H, 3xNCHy>); 3.80 ¢ (3H),
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3.98 1 (3H, J = 5.8, 3 x NCH;N); 4.38 1 (3H, J = 12.8, OCHg); 7.02-7.1 m
(2H, H-apom); 7.23 1 (1H, J = 5.9, H-apom); 8.38 ¢ (1H, H-apom); 8.42 ¢
(1H, N=CH); 11.89 ym.c (1H, NH). Haiineno, %: C 63.57; H 6.30; N 20.50.
C19H21N502. BLI‘{I/ICJIGHO, %: C 6370, H 619, N 20.64.
7-[3'-(2'-Okco-7'-MeTOKCH)-XHHOTHIMeTHIMMHIHO]-1,3,5-Tpua3aa-
namanTan (13). Beixox 2.3 2 (68%), R 0.32 (A), 1.mwu1. 240-242°C (rekcan-
tonyon, 2:1). UK-cextp, v, cm’l: 1610 (apom); 1645 (C=N); 1740 (C=0);
3100 (NH). Crexrp SIMP H, 8§, m.a., Iy: 3.37 yur.c (6H, NCH,); 3.82 ¢
(3H), 3.98 1 (3H, J = 5.9, NCH;N); 4.38 1 (3H, J = 12.8, OCHj3); 6.72 nn
(2H,J=5.9,J=1.0, H-apom); 7.46 nx (1H,J=5.8,J = 1.0, H-apom); 8.23 ¢
(1H, H-apom); 8.41 ¢ (1H, N=CH); 11.80 ymr.c (1H, NH). Haiineno, %: C
63.85; H 6.32; N 20.48. C1gH»1N50,. Bruancneno, %: C 63.71; H 6.19; N
20.64.
7-[3'-(2'-Okco-6',8"-AMM e THJI)-XMHOJIHIME THIMMHUHO]-1,3,5-TpHa-
3aagamanTan (14). Beixox 2.2 2 (65.7%), Ry 0.32 (A), .. 270-272°C (rex-
can-tonyon, 2:1). UK-cnektp, v, et 1601 (apom); 1650 (C=N); 1730
(C=0); 3100 (NH). Criextp SIMP 'H, 8, m.x1., I'y: 2.31-2.42 M (6H, 2 xCHy);
3.28-3.45 m (6H, 3 x NCHy); 4.03 ymr.x (3H, J=12.2) u 4.38 ymur.x (3H, J =
12.2, 3xNCH2N); 7.09 ¢ (1H), 7.25 ¢ (1H), 8.25 ¢ (1H, H-apom); 8.43 ¢ (1H,
N=CH); 11.05 ym.c (1H, NH). Haiineno, %: C 67.80; H 6.98; N 20.65.
C19H23N50. Beranciieno, %: C 67.65; H 6.84; N 20.77.
7-[3'-(2'-Xsop)-xuHomuiMeTnauMuHo|-1,3,5-Tpuazaagamantan
(15). Beixox 2.3 2 (70.3%), R 0.3 (A), T.mn. 228-229°C (rekcaH-6eH301,
2:1). UK-ciektp, v, cm™: 1610 (apom); 1645 (C=N). Cnextp SIMP 'H, 3,
m.a., [y: 3.40 ¢ (6H, 3NCHy); 4.01 1 (3H, J = 12.8, NCH;N); 4.39 n (3H, J
= 12.8, NCH;N); 7.59-7.65 m (1H, H-apom); 7.77-7.86 m (1H, H-apom);
7.91-8.05 m (2H, H-apom); 8.60 ¢ (1H, H-apom); 8.81 ¢ (1H, N=CH). Haii-
neno, %: C 62.50; H 5.68; N 21.25. C17H15CINs. Boruucieno, %: C 62.38; H
5.52; N 21.40.
7-[3'-(2'-X10p-6'-MeTOKCH)-XHHOIWIMeTHIIMMHIHO]-1,3,5-Tpua3aa-
namanTan (16). Beixox 2.4 2 (70.2%), R 0.35 (A), T.m1. 249-250°C (rekcan-
tonyon, 2:1). UK-cnextp, v, ecm™': 1622 (apom); 1681 (C=N). Crextp SIMP
H, 5, M1, TI'y: 3.38 ¢ (6H, 3XNCH,); 3.92 ¢ (3H, OCHy); 4.02 yur.n (3H, J
=12.8) u 4.38 ymr.n (3H, J = 12.8, NCH;N); 7.38-7.40 m (2H, H-apom); 7.82
n (1H, J = 8.3, H-apom); 8.58 ¢ (1H, H-apom); 8.76 ¢ (1H, N=CH). Haiine-
HO, %: C 63.50; H 7.80; N 20.38. C1gH»CIN50. Brruncieno, %: C 63.35; H
7.62; N 20.52.
7-[3'-(2'-Xa0p-7'-MeToKCH)-XHHOJIWIMeTHIMMUHO]-1,3,5-Tpua3aa-
namanTtan (17). Beixox 2.2 2 (64%), R 0.31 (A), 1.t 231-232°C (rekcan-
tonyon, 2:1). UK-crextp, v, em™': 1617 (apom); 1682 (C=N). Crextp SIMP
'H, §, m.z1., Ty 3.40 ¢ (6H, 3xNCH,); 4.01 yur.1 (6H, J = 12.8, 3 x NCH,N);
4.39 ymr.g (3H, J = 12.9, OCHy); 7.18-7.21 m (1H, H-apom); 7.35 o (1H, H-
apom); 7.82-7.91 m (1H, H-apom); 8.58 ¢ (1H, H-apom); 8.75 ¢ (1H, N=CH).
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Cnextp SAMP B¢, 8, mor: 38.9;: 39.2; 39.5; 39.8; 40.1; 48.7; 55.1; 61.6; 72.9;
95.5; 106.0; 120.1; 121.6; 124.5; 129.3; 135.5; 149.4; 149.8; 153.2; 161.8.
Haitneno, %: C 63.40; H 7.72; N 20.40. C1gH»CINsO. Brruucaeno, %: C
63.25; H 7.62; N 20.52.
7-[3'-(2'-Xs10p-6',8"-AUMeTHI)-XHHOTHIMETHIUMHIHO]-1,3,5-TpHa-

3aagamanTan (18). Beixox 2.4 2 (67.5%), Ry 0.32 (A), t.rur. 218-219°C (rek-
car-tonyon, 2:1). UK-crextp, v, ey’ 1616 (apom); 1681 (C=N). Crekrp
SAMP H, &, m.a., I'y: 2.50 ¢ (3H, CHs); 2.68 ¢ (3H, CHs); 3.41 ¢ (6H,
3xNCHy); 4.03 yur.a (3H, J = 12.2) u 4.39 yur.a (3H, J = 12.3, 3xNCH;N);
7.45 ¢ (1H); 7.56 ¢ (1H); 8.59 ¢ (1H, H-apom); 8.65 ¢ (1H, N=CH). Cnektp
SAMP BC 8, m.a.: 17.0; 20.9; 38.9; 39.2; 39.5; 39.8; 40.1; 48.9; 61.6; 72.9;
95.5; 124.8; 126.6; 133.3; 135.3; 135.4; 136.2; 145.5; 153.4. Hatineno, %: C
64.20; H 6.30; N 19.57. Cy9H2, Cl Ns. Beruncaeno, %: C 64.13; H 6.18; N
19.69.

SEALUUULLUO b LALPLUESPL HLUERUELS NUCLAFLEENI. 1,3-2bUEQU-
U 1,3,5-SCPUQUUANU T LSULUSPL UQNUBE-PL'LELP UPLE-GQL
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SYNTHESIS AND ANTICONVULSIVE ACTIVITY OF AZOMETHINES
1,3-DIAZA- AND 1,3,5-TRIAZAADAMANTANES CONTAINING
THE SUBSTITUTED CHINOLINE FRAGMENT

K. A. GEVORKYAN, A. D. HARUTYUNYAN, M. V. GALSTYAN,
I. M. NAZARYAN, A. G. HAKOBYAN, R. G. PARONIKYAN and S. P. GASPARYAN

The Scientific and Technological Centre of Organic and
Pharmaceutical Chemistry NAS RA
26, Azatutyan Str., 0014, Yerevan, Armenia
E-mail: galstayn.mariam91@mail.ru

Anticonvulsant activity of azomethines of 1,3-diaza and 1,3,5-triazaadamantanes
containing various fragments of substituted quinolyl-3-aldehydes was synthesized and
studied. Azomethines are obtained by condensation of 6-amino-5,7-dimethyl-1,3-diaza
or 7-amino-1,3,5-trazaadamantanes with various substituted quinolyl-3-aldehydes.

The study of the anticonvulsant activity of synthesized compounds showed that all
compounds studied prevent korazole convulsions in all test animals. The most
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pronounced anticorazole effect of the compounds: 5,7-dimethyl-6-[3'-(2'-chloro-6'-
methoxy)-quinolylmethylimino]-1,3-diazaadamanathan,  5,7-dimethyl-6-(3'-(2'-chloro-
7'-methoxy)-quinolylmethylimino)-1,3-diazaadamanathane, 7-[3'-(2'-chloro-6'-methoxy)
quinolylmethylimino]-1,3,5-triazaadamanatan, 7-[3'-(2'-chloro-6',8'-dimethyl)-quinolyl-
methylimino]-1,3,5-triazaadamanatane, where EDx is 40, 37.5, 41, 36 mg, respectively,
while the starting 6-amino-5,7-dimethyl-1,3-diazaadamantane is 30 mg. It has been
established that compounds with a chlorine atom in the second position of the quinoline
ring exhibit relatively high anticonvulsant activity.
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Moctymo 5 X1 2018

KoHpeHcauusa 1l-amunHo-3,3-guankun-3,4-gurngpoHadTanvH-2-kapOoHUTPUNOB C XITOpaHrua-
pyuaammn kapboHOBbBIX KUCIOT PasnUYHOro CTPOEHUSI NPUBOAUT K 06pa3oBaHMi0 COOTBETCTBYIOLLMX
amuaoB, KOTOpble B NPUCYTCTBUK XITOPUCTOrO BOAOPOAA LMKMU3YIOTCS B 2-3aMelléHHble 5,5-gnan-
knn-3,4,5,6-teTparnapobersoh]xmHasonuH-4(3H)-oHbl. Pa3paboTaH MeToa cuHTe3a STUMOBbLIX 3hu-
poB 5,5-gnankun-3,4,5,6-tetparnapobenso[h]xuHa3onuH-4(3H)-0H-2-kapOOHOBbLIX KUCHOT, KOTOpble
rMapasuHOnM3oM nepesefeHbl B 5,5-anankun-4-okco-3,4,5,6-TeTparnapobeH3o[h]xmHa3onuH-2-kap-
6ormapasuagel. HanmpgeHo, yto 5,5-guankun-3,4,5,6-teTparnapo6eHso[h]xmHasonuH-4(3H)-oH-2-kap-
BOHOBbIE KMCMOThI, B OTIMYME OT COOTBETCTBYIOLMX 3PUPOB M rMapasnaoB, HEYCTONYMBLI U MOA-
BepratoTcs AekapbokeunmpoBaHuio ¢ obpasoBaHuem 5,5-guankun-3,4,5,6-tetparngpobeHsolh]xuHa-
30n1H-4(3H)-oHOB. HekoTopble 13 CUHTE3NPOBAHHBLIX COeAVHEHNI NMPOSBASIOT NPOTMBOOMYXONEBYIO

n aHTI/IGaKTepVIaJ'IbHyIO aKTUBHOCTb.

Tabn. 1, 6ubn. ccoinok 18.

B nocneaaue ropl 3HAYMTEIBHO BO3POC HHTEPEC K XUMHUH Oen3o[h]xu-
Ha30JMHOB [1-7], 4T0 00YCIOBIEHO MPOSBISIEMBIMU UMU IICHHBIMH CBOMCT-
Bami [8-15]. OgHako B HacTosiiIee BpeMsi OTCYTCTBYIOT JIaHHBIE O CUHTE3€ U
CBOMCTBAxX MPOM3BOIHBIX OeH30[h]xuHa301MH-2-KapOOHOBBIX KHCIOT. KOoH-
neHcamuei 1-amuuo-3,3-auankui-3,4-muruaponadraana-2-kapOOHUTPUIIOB
(amuHOHUTpMIEL 1, 2) [16,17] ¢ 2,2-numetunterparunpo-2H-nupan-4-kap-
OOHWIXJIOPHIIOM ¥ TPUXJIOPANETHIXIIOPUIOM HaMU CHHTE3WPOBAHBI COOT-
BETCTBYIOIIHME aMHIbI 3-6. AMubl 3 1 4 ObLIN HUKIN30BaHbI B 2-(2,2-11Me-

123


mailto:ashot@mаrkosyan.am

TUnTeTparuapo-2H-nupan-4-un)-5,5- quankun-5,6-rerparuapodenso[h]xu-
HazosuH-4(3H)-ons1 7, 8.

C menp0 cuHTE3a 5,5-AHATKWI-2-TPUXIOPMETHII-5,6-TUTHIPOOCH-
30[h]xunazomun-4(3H)-onos 11, 12, ruapoins KOTOPEIX MOT ObI IPUBECTH K
MOJIYYEHHUIO COOTBETCTBYIOIIUX KapOOHOBBIX KHCIOT, aMHJIbl 5 U 6 moaBsep-
rajich IUKIN3ALUN, OJHAKO B PE3yJbTaTe PEakUH IeJIeBble TPUXIOpMe-
tunnpousBoanbie 11, 12 oOpa3zossiBanuch numib ¢ 10-15% Bbixogamu B cMme-
CH C UCXOIHBIMH aMHUJIaMH, OYHCTKAa OT KOTOPBIX SIBISIETCS TPYIJOEMKUM
MIPOIIECCOM.

ITokazaHo, 4TO TIpH CUHTE3¢e 2-3aMEMEHHBIX 5,5-nmuankui-3,4,5,6-terpa-
ruapobenso[ h]xunazonuu-4(3H)-oHOB HET HEOOXOAUMOCTH B YHCTOM BHUJIE
BBIJICJIATH COOTBETCTBYIOIINE aMUAOHUTPIIIBL. Peakiyield aMUHOHUTPIIIOB 1,
2 ¢ XJOpaHTHAPUAAMHU 3aMELIEHHbIX OEH30MHBIX KUCIOT U IOCIEeAyIoIei
IUKJIM3aIUEH TPOMEKYTOUHBIX OCH3aMUJIOB CHHTE3MPOBaHBI 2-apwii-5,5-
nuankui-3,4,5,6-retparnapodenso[h]xunazonun-4(3H)-ousr 9, 10.

NH

9,10

11,12

1,3,5 7,9 11. R=CHjs; 2, 4, 6, 8, 10, 12. R=C;Hs; 9. R'=0-CHj3; 10.
R'=n-Br.

2-[(2-nano-3,3-quankui-3,4-quruaponadranui-1-mn)amMuHo|-2-0k-
coaneratsl 13, 14, momyyeHHble B pe3ybTaTe B3aUMOJICHCTBUS aMHUHOHUT-
PWIOB C ATHI-3-XJIOP-3-OKCOMPOIAaHATOM, 0€3 JOTOJIHUTEIBHON OYHCTKH
ObUTM IUKJIM30BaHbl B 3(Upbl OeH30[N]XUHA30IMH-2-KapOOHOBBIX KHCJIOT.
15, 16. [ocnennue ruapa3suHONIM30M MEPEBEACHBI B 5,5-AHaIKuiI-4-0KCo-
3,4,5,6-tetparuapoben3o[ h]xunazonuH-2-kapooruapasuasl 17, 18. Ilns cun-
T€3a COOTBETCTBYIOIINX KapOOHOBBIX KHCIOT 3¢upsl 15 u 16 moaseprayTs
1ieJa04HoMy ruapoausy. OHaKo Mociae MOJKUCIEHHs PEaKIIMOHHOM CMecH,
BMECTO OXHIAeMbIX 5,5-auankui-4-0kco-3,4,5,6-terparunpodensolh]xuna-
30JIMH-2-KapOOoHOBBIX KHcHO0T 19, 20, 6buTH BbIEIEHBI POTYKTHI UX JIEKap-

OokcuiupoBanusi — 5,5-muankun-3,4,5,6-rerparuapobensolh]xuHa3onus-
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4(3H)-ousr 21, 22. B otnuume ot Terparuapodenso[h]xunazonus-2-kap6o-
HOBBIX kKucioT 19, 20 coorBercTBytomue 3¢upsl 15, 16 u ruapasuasr 17, 18
SIBJISTIOTCSI CTAOMJIBHBIMU COETUHEHHUSIMHU.

(@] (0]
P,
2 —— ]
CN

17,18 15,16

13, 15, 17, 19, 21. R=CHg3; 14, 16, 18, 20, 22. R=C3Hs

W3yueHne MpOTUBOOMYXOJIEBOH aKTHBHOCTH Ha Mozenu capkombl 180
[18] mokazano, yro mumb coequnerne 22 B mo3e 140 me/ke yraeraer poct
onyxonu Ha 41%.

AnTHOAKTEpHAlIbHBIE CBOMCTBA CHHTE3HMPOBAHHBIX COCAMHEHHUH H3yye-
HBI 110 MeTony “muddysus B arape” nmpu OaxTepuanbHON Harpyske 20 man
MUKpOOHBIX Test Ha 1 Mz cpenbl. BoisBieHo, uto coenunenus 4, 5, 9, 15, 17,
18 He obnamaroT aHTUOAKTEPUATBHBIM JEHCTBHEM.

Tabruya

AHTHﬁaKTepHaJ’[LHaH AKTHUBHOCTHb CHHTE3UPOBAHHBIX COC}II/IHeHI/Iﬁ

Staph. Staph Sh.dysenteriae .
Ne coequuenus Aureus Aure%s 1 Flex¥1eri 6858 E. Coli 0-55
209p,
1 15 15 12 12
3 13 10 10 15
6 12 10 10 10
7 12 10 10 10
8 10 10 12 0
10 10 10 10 14
16 10 12 10 10
22 10 10 11 0
bypazonuaox 25 24 24 23
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OcTtanbHbIE COCIUHEHUS MPOSBILIIOT CIA0YI0 WIM YMEPEHHYIO aKTHB-
HOCTh B OTHOIICHHU HCIOJB30BaHHBIX TECT-OOBEKTOB, 3aMETHO YCTYyMas
JICHCTBHIO KOHTPOJLHOTO TIpemnapaTa Gpypa3onuaoHa (Tabiuma).

IJKCNepUMEHTAIbHAA YaCTh

HK-cniextpsl cHATH Ha criekTpodoromeTpe “FT-IR NEXUS” B Bazemnu-
HOBOM Maciie, criektpbl SIMP *H u **C — na npu6ope Varian “Mercury-300”
¢ yactotoii coorBeTcTBeHHO 300.8 u 75.46 My, BHyTpeHHUI CTaHIAPT —
TMC wmu T'MJIC, pactBopurens — DMSO/CCI, — 1/3. TCX nposesieHa Ha
mnactuakax “Silufol™”, nposBurens — maps #oxa.

N-(2-Iluano-3,3-1umeTna-3,4-nuruapoHadraanu-1-umi)-2,2-nume-
Tuiarerparuapo-2H-mupan-4-kap6okcamua (3). Cmechb 5.94 2 (0.03 monsn)
1-amuno-3,3-mumeTnin-3,4-quruapoHadTanuH-2-kapooHuTpmwia u 5.3 2
(0.03 mons) 2,2-numerunrterparuapo-2H-nupan-4-kapoonmwixiopuaa B 50
M abc. OEH30J1a KHILTAT ¢ 00paTHBIM XOJIOAMIBHUKOM B TeueHue 8 u. [Toc-
Jie yIaJeHusl paCTBOPUTENSI OCTATOK MEpeKpUCTAILIN30BbIBaOT U3 70% 3Ta-
Hona. Beixon 8 2 (78%) coequnenus 3, 1. . 220-221°C. Ry 0.45 (6enzo:n-
sranon, 10:1). UK-crextp, v, cm'': 1080 (C-O-C); 1612 (C=C apom); 1668
(C=0); 2200 (C=N); 3265 (NH). Criektp IMP *H, §, m.1.: 1.21 ¢ (6H, C3-
(CHs),), 1.22 ¢ (3H, C2'-(CHs)a), 1.24 ¢ (3H, C2'-(CH3)p), 1.48-1.79 M (4H,
C3'H,, C5'H,), 2.76-2.92 m (1H, C4'H), 2.82 ¢ (2H, C4H,), 3.57-3.75 m (2H,
C6' Hy), 7.13-7.32 M (4H,pov), 9.57 yurc. (1H, NH). Crexrp SIMP °C, 3,
m.1.: 21.47 (C2'-(CHs)a), 26.05 (C3-(CHjz),), 28.10 (C5"), 31.14 (C2'-(CHa)y),
32.32 (C3), 37.51 (C4"), 38.43 (C3"), 41.62 (C4), 59.60 (C6"), 70.16 (C2"),
114.03 (C2), 115.55 (C=N), 124.30 (CHapow.), 126.11 (CHapon), 127.77 (CH,.
pow)s 129.07 (C8,), 129.52 (CHgpow), 134.87 (C4,), 143.59 (C1), 172.89
(C=0). Haiineno, %: C 74.59; H 7.68; N 8.18. C,1H6N,0,. Brruucieno, %:
C7452;H7.74; N 8.28.

N-(2-Iuano-3-3Tria-3-merui-3,4-muruaponadraiaun-1-ui)-2,2-1u-
MeTmiaTerparuapo-2H-nupaun-4-kapookcamuna (4). Ananornyno u3 6.4 2
(0.03 monst)  1-ammuo-3-3THI-3-MeTHII-3,4-AUTHAPOHAD TAITUH-2-KapOOHHT-
puna u 5.8 2 (0.033 mons) 2,2-gumerunrterparuapo-2H-nupan-4-kapOoHu-
xyopuna B 50 mz abc. 6enzona nonyqarot 6.3 2 (59%) coenunenus 4, T. 1.
203-204°C. Rt 0.53 (tomyon-rekcan-stanon, 7:3:1). UK-cmektp, v, emt:
1087 (C-O-C); 1615 (C=C apom); 1667 (C=0); 2203 (C=N); 3239 (NH).
Crnekrp SIMP 'H, 8, m.1., I'y: 0.93 T (3H, C3-CH,-CHj3, J=7.42), 1.21 ¢ (3H,
C2'-(CHa)a), 1.23 ¢ (3H, C3-CH3), 1.24 ¢ (3H, C2'-(CH3)p), 1.35-1.80 M (6H,
C3-CH,-CHs, C3'H,, C5'H,) 2.75-2.90 m (1H, C4'H), 2.82 ¢ (2H, C4H,),
3.57-3.75 M (2H, C6' Hy), 7.12-7.31 M (4Hapou), 9.57 ymrc. (1H, NH).
Cnektp SIMP BC, §, m.x1.: 8.29 (C3-CH,-CHg), 21.45 (C2'-(CHa).), 23.96
(C5-CHgy), 28.12 (C5"), 30.94 (C3-CH,-CHs), 31.14 (C2'-(CH3),), 35.41
(C4%), 37.53 (C3), 38.39 (C4), 39.01 (C3"), 59.59 (C6’), 70.16 (C2’), 113.43
(C2), 116.00 (C=N), 124.28 (CHgpom), 126.02 (CHapow), 127.69 (CHapou.),
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129.19 (C8,), 129.51 (CHgpon), 135.00 (C4,), 143.99 (C1), 172.81 (C=0).
Haiineno, %: C 74.89; H 8.08; N 8.12. C,,HxsN,O,. Brrumcneno, %: C
74.97; H 8.01; N 7.95.
2,2,2-Tpuxiop-N-(2-umano-3,3-numMeTii-3,4-muruaponadraiun-1-
uia)aneramun (5). Cmech 3.96 2 (0.02 mons) amunonutpuna 1, 3.64 2 (0.02
Mmojs) TpuxyopaneTwixiopuaa B 40 mr abc. OeH301a KUTIATAT ¢ 00paTHBIM
XOJIOAUIBHUKOM B TeueHue 4 u. [locie ynaneHns: pacTBOPUTENSI OCTATOK TIe-
pexpuctaum3oBbiBatoT U3 70% stanona. Berxox 4.5 2 (65%) coenunaeHus 5,
T. 1. 244-246°C. R; 0.38 (6enzon-rekcan, 7:1). UK-cnektp, v, en’t: 1600,
1617 (C=C apom); 1702 (C=0); 2206 (C=N); 3264 (NH). Crexrp SIMP 'H,
9, m.a.: 1.26 ¢ (6H, C3-(CHs),), 2.88 ¢ (2H, C4H,), 7.20-7.39 M (4Hapow.),
10.78 ym.c. (1H, NH). Crextp SIMP °C, §, m.1.: 25.81 (C3-(CHs),), 32.84
(C3), 41.30 (C4), 92.31 (CCljy), 114.62 (C2), 117.25 (C=N), 123.68 (CH,.
pon)> 126.48 (CHapow), 128.02 (CHapow), 128.50 (C8,), 130.10 (CHapow),
134.86 (C4,), 142.34 (C1), 159.78 (C=0). Haiineno, %: C 52.49 ; H3.74 ; N
8.19. C15H13C3N,0. Beruncneno, %: C 52.43; H 3.81; N 8.15.
2,2,2-Tpuxiop-N-(2-unano-3-3tua-3-merni-3,4-murugpoHad rain--
1-un)aneramua (6). Ananorunyno u3 4.3 2 (0.02 mons) amuHOHUTpHIA 2 U
3.64 2 (0.02 mons) Tpuxnopaneruiaxiopuaa B 30 mrz abc. 6eH301a MOaydaroT
5.5 2 (76%) coequnenus 6, T. . 215-216°C. Ry 0.31 (Gen3zon-rekcan, 5:2).
HK-crnektp, v, cm'1:1615 (C=C apom); 1711 (C=0); 2208 (C=N); 3301(NH).
Crnektp SAMP H, 8, M., I'y: 0.95 T (3H, C3-CH,-CHjs, J=7.47), 1.28 ¢ (3H,
C3-CHj), 1.42-1.71 m (2H, C3-CH,-CHj3) 2.85 1 (1H, C4H,, J=15.95), 2.92
1 (1H, C4Hy, J=15.95), 7.18-7.36 M (4Hapown.), 10.77 ymr.c. (1H, NH). Cnexrp
SIMP 2C, §, m..: 8.27 (C3-CHy-CHg), 23.91 (C5-CHs), 30.97 (C3-CH,-
CHj3), 35.97 (C3), 38.74 (C4), 92.37 (CCl3), 115.02 (C2), 116.52 (C=N),
123.71 (CHapow.), 126.38 (CHapow), 127.91 (CHapou), 128.61 (C8,), 130.06
(CHapow), 134.99 (C4,), 142.85 (C1), 159.73 (C=0). Haiineno, %: C 53.68;
H 4.29; N 7.91. C1H;5CI3N;O. Berauciieno, %: C 53.73; H 4.23; N 7.83.
2-(2,2-Iumernanrerparuapo-2H-nupan-4-ui)-5,5-1umerni-3,4,5,6-
terparuapodenso[h]xunazonun-4(3H)-on (7). Yepes pactBop 6.3 2
(0.0186 mons) coequnenust 3 B 40 mz abc. STaHONA MPH MEPEMEITUBAHUN H
HarpeBanuu 10 70°C mpoImycKaioT TOK CyXOro XJOPHCTOTO BOAOPOIA /10 Ha-
CHIIICHUS. 3aTeM PEaKIMOHHYI0 CMECh KHISATIAT C OOPATHBIM XOJIOJUIIbHU-
KOM B TeUeHHE 3 y, oXJIakAaroT U J100aBiusatoT 30 mz Boabl. Belmasmimii oca-
JI0K OT(UIIBTPOBBIBAIOT, IIPOMBIBAIOT BOJIOW U MEPEKPUCTAIUIN30BBIBAIOT U3
80% »stanona. Beixon 6 2 (95%) coemunenus 7, 1. . >250 °C. R 0.65 (6en-
som-3tanon, 10:1). UK-cnektp, v, e 1080 (C-0O-C); 1585, 1600 (C=C
apom); 1644 (C=0); 3100-3300(NH). Crextp SIMP *H, 3, m.1.: 1.20 ¢ (3H,
C2'-(CHjy)a), 1.24 ¢ (3H, C2'-(CHa)p), 1.34 ¢ (6H, C5-(CHz)y), 1.62-1.98 m
(4H, C3'H,, C5'Hy), 2.72 ¢ (2H, C6H,), 2.88-3.01 m (1H, C4'H), 3.60-3.78 m
(2H, C6' Hy), 7.07-7.14 m (1Hapon.), 7.19-7.30 M (2Hapow.), 8.06-8.13 M (1H,.
pow)> 12.06 yurc. (1H, NH). Criekrp SIMP *C, §, m.i.: 21.32 (C2'-(CHs)a),
25.54 (C5-(CHs)2), 29.06 (C5'), 31.15 (C2'-(CHj3)p), 32.75 (C5), 35.95 (C4Y),
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39.98 (C3'), 44.17 (C6), 59.86 (C6'"), 70.40 (C2"), 123.40 (C10,), 125.37
(CHapow.), 125.86 (CHgypou.), 127.06 (CHapow.), 129.27 (CHapow), 132.20 (C6,),
136.06 (C4,), 153.08 (C10y), 161.20 (C2), 162.05 (C4). Haiineno, %: C
74.43; H 7.69; N 8.21. Cy;H2N,0,. Beranciieno, %: C 74.52; H 7.74; N
8.28.

2-(2,2-Inmernarerparuapo-2H-nupan-4-ui)-5-3Tun-5-meTii-
3,4,5,6-terparuapoodenso|h|xunazonun-4(3H)-on (8). Anamoruuno u3 4.3
2 (0.012 mons) 4 B 40 mn abc. sTanona nomyyarot 3.8 2 (89%) coenunenus 8,
T. I 225-226°C. R; 0.77 (xmopodopm-aneron, 4:1). UK-cextp, v, cm™:
1080 (C-O-C); 1583, 1606 (C=C apom); 1636 (C=0); 3100-3250(NH).
Crextp SAMP H, 5, Mo, I'y: 0.80 T (3H, C5-CH,-CHjs, J=7.45), 1.21 ¢ (3H,
C2'-(CHs)a), 1.24 ¢ (3H, C2'-(CH3)y), 1.32 ¢ (3H, C5-CH3), 1.40-2.10 M (6H,
C5-CH,-CHjs, C3'H,, C5'Hy) 2.58 n (1H, C6H,, J=15.77), 2.88-3.01 m (1H,
C4'H), 2.90 n (1H, C6H,, J=15.77), 3.60-3.78 m (2H, C6' H,), 7.06-7.13 M
(1Hapow.), 7.18-7.29 M (2Hapou.), 8.05-8.14 M (1Hgpow.), 12.05 ymr.c. (1H, NH).
Cnextp SIMP BC, §, m.1.: 9.07 (C5-CH,-CHg), 21.33 (C2'-(CHa),), 24.10
(C5-CHj), 28.99 (C5"), 30.09 (C5-CH,-CHg3), 31.17 (C2'-(CHj3)p), 36.01
(C4%), 36.26 (C5), 39.86 (C6), 40.07 (C3"), 59.88 (C6’), 70.42 (C2’), 122.53
(C104), 125.43 (CHapow), 125.77 (CHapow), 127.01 (CHgpow.), 129.37 (CHa,-
pow.)s 132.23 (C6,), 136.36 (C4,), 154.02 (C10p), 161.21 (C2), 162.34 (C4).
Haiineno, %: C 74.89; H 8.09; N 7.88. CyH2N>O,. Brrumcneno, %: C
74.97; H 8.01; N 7.95.

5,5-InmeTnii-2-(o-tonuni)-3,4,5,6-rerparuapodenso|h]|xuna3onnH-
4(3H)-on (9). Cmech 5.94 2 (0.03 monst) amunonutpuna 1 u 4.63 2 (0.03 mo-
Jis1) XJIOpPAHTHIIPHUIA 0-METHIIOCH30MHOM KucIoThl B 30 mz aGc. Tomyona Ku-
MATAT C 0OpaTHBIM XOJIOJMIBHUKOM B Teuenue 7 u. [locne yganenus pactso-
putelns octaTok pactBopsitor B 50 sz abc. 3TaHONA, NPU MEpeMEIINBaHUN
MPOIYCKAIOT TOK CYXOr0 XJIOPHCTOTO BOJOPOJIA A0 HACBIIICHHS U KUISITAT C
00paTHBIM XOJOJWILHUKOM B T€UEeHHUE 3 u. 3aTe€M PEeaKIMOHHYIO CMECh OX-
JaXIaoT U K Hel mo6asisitor 70 mz Bombl. Ocaok OTUIBTPOBBIBAIOT, MIPO-
MBIBAIOT BOJIOW U MEPEKPUCTAILTM30BBIBAIOT U3 ATaHoja. Beixon 4.1 2 (82%)
coeaunenus 9, T. . 247-249°C. R¢ 0.55 (tomyon-rekcan, 5:3). UK-cnexTp,
v, v’ 1580, 1600 (C=C apom); 1624 (C=0); 3100-3300 (NH). Cnektp
SMP *H, §, m.i.: 1.41 ¢ (6H, C5-(CHs),), 2.57 ¢ (3H, C2'-CH3), 2.80 ¢ (2H,
C6Hy), 7.12-7.41 M (6Hapow), 7.50-7.56 M (1Hgpou.), 8.06-8.11 M (1Hgpow),
12.27 yurc. (1H, NH). Crekrp SIMP °C, 5, m.1.: 20.18 (C2'-CHj), 25.53
(C5-(CHzs)2), 32.90 (C5), 44.18 (C6), 123.78 (C104), 125.01 (CHapow),
12525 (CHapon), 125.94 (CHupon), 127.17 (CHapow), 128.90 (CHapow),
129.20 (CHapow.), 129.31 (CHapow), 130.29 (CHapow), 132.20 (C6,), 133.23
(C1"), 136.13 (C2'), 136.30 (C4,), 152.84 (C10,), 156.02 (C2), 161.84 (C4).
Haiineno, %: C 79.78; H 6.28; N 8.78. C1HoN>O. Brruncieno, %: C 79.72;
H 6.37; N 8.85.

2-(4-Bpomdennn)-5,5-mumerna-5,6-1urnapodensoh|xunazonnn-
4(3H)-on (10). Anamorumuno u3z 5.94 2 (0.03 mons) amuHonuTpmia 1 u
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6.585 2 (0.03 moss) xmopaHruapuaa n-0poMOEH30MHOM KHUCIOTHI MOJyYaroT
3.6 2 (31%) coemunenus 10, T. mn. >250°C. Ry 0.52 (6enzon-3tanomn, 4:1).
UK-cniektp, v, cx™: 1580, 1590 (C=C apom); 1639 (C=0); 3150-3250 (NH).
Cnektp SIMP H, 8, M., I'y: 1.40 ¢ (6H, C5-(CHs)y), 2.79 ¢ (2H, C6Hy),
7.11-720 M (1Hgpom), 7.24-7.35 M (2Hgpou), 7.62 1 (2H, C3'H, C5'H,
J=8.54), 8.18-8.25 M (1H,pon ), 8.22 1 (2H, C2'H, C6'H, J=8.54), 12.47 ym.c.
(1H, NH). Crextp SIMP *3C, §, m.n.: 25.48 (C5-(CHs),), 32.92 (C5), 43.99
(C6), 124.94 (C10,), 125.19 (CHapow), 126.07 (CHapow.), 127.34 (CHapow),
129.12 (C2', C6"), 129.60 (CH,pon.), 131.06 (C3', C5"), 131.95 (C6,), 134.98
(C41, 135.30 (C1"), 136.20 (C4,), 150.84 (C10y), 154.43 (C2), 159.76 (CA4).
Haitineno, %: C 63.09; H 4.41; N 7.42. CyH7BrN,O. Brruucieno, %: C
63.00; H 4.49 ; N 7.35.

Otun  2-((2-umano-3,3-qumeTnii-3,4-muruapoHadraimH-1-ui)amu-
HO)-2-okcoanetat (13). Cmech 7.92 2 (0.04 mons) amunonutpuna 1 u 5.4 2
(0.04 mons1) MOHOXJIOpAHTHIPUIa MOHOITHUIIOBOTO (pHpPa MIABEIICBON KHCIIO-
ThI B 50 Mz abc. OeH30I1a KUTATAT ¢ 0OpaTHBIM XOJIOIWIBHUKOM B T€UeHHUE 6
y. [Tocne ynaneHus pacTBOPUTEINISE OCTATOK CyIIAT MPH MOHWKEHHOM JlaBJie-
aun (10-15 mm pm cm), npu 60°C B Teyenue 15 ymun. Ionyqaror 11.7 2 Hek-
pHUCTaIITU3YIOLIeHCS TYCTOH Macchl, KOTOPYI pacTBopsitoT B 150 mn alc.
3TaHoNIa U 0e3 JOTOIHUTENFHON OUYUCTKU UCTIONB3YIOT JUIS TOJTY4EHUs coe-
nuHenus 15.

ITHI 2-[(2-umano-3-3TI1-3-MeTHiI-3,4- TurnaponadraanH-1-n)
amMuHo]-2-okcoanerar (14). Ananorununo u3 8.48 2 (0.04 mons) aMUHOHKT-
puna 2 u 5.4 2 (0.04 mons) MOHOXJTOpAHTHAPHIA MOHOSTHIIOBOTO 3(upa mia-
BeJIEBOI KHCIOTHI nosyyatoT 11.9 e HeounmenHoro npoaykra 14 (uucrora
1o SIMP *H- 95%), KOTOpbIii HCHONB3YIOT IS HONyYEHHs COeAUMHEHHS 16
0e3 IOTOJTHUTEIBHOW OYNCTKH.

OtuioBblii 3¢pup 5,5-AMMerni-4-okco-3,4,5,6-rerparuapodensolh]
XMHA30/IMH-2-KapooHoBoii kuciaorel (15). Uepes pacreop 11.7 2 (0.039
Mons) HeouulleHHoro coeauHenus 13 B 150 mz abc. 3TaHONA NMPOMYCKAIOT
TOK CYXOTO XJIOPHCTOT'O BOJIOPOJIA 0 HACKHIIIEHH. TeMeparypy peaKkiuoH-
HOW cMmecH moBbIIAT A0 60-65°C u MpoJoIKAIOT MPOIMYCKaHUE CYXOro
XJIOPUCTOTO BoAOpoja eme 15 mun mpu 310N Temneparype. PeakimoHHYy1O
CMECh BBIJICPXKHBAIOT NMPH KOMHATHOW TeMIIEpaType B TedeHue 15 u, 3arem
nobasisitor 100 mz Boabl. BeimaBmimii ocaiok OTGUIBTPOBBIBAIOT, IPOMBI-
BaloT BOjI0#, 70% 3TaHONIOM U cymaT Ha Bo3ayxe. Beixox 9.3 2 (79%) coe-
muHerns 15, T. . >250°C. Ry 0.74 (tomyon-rekcan-stanoin, 7:3:1). UK-
criexTp, v, cm - 1580, 1605 (C=C apom); 1642 (C=0 amun); 1740 (C=0 cx.
s¢up); 3150-3250(NH). Cnexrp SIMP *H, &, m.a., I'y: 1.37 ¢ (6H, C5-
(CHs),), 1.44 T (3H, O-CH,-CHs, J=7.08), 2.78 ¢ (2H, C6H>), 4.41 x (2H, O-
CH,-CHjs, J=7.08), 7.08-7.18 M (1Hapow.), 7.25-7.37 M (2Hapow), 8.11-8.16 M
(1Hapow.), 12.46 ymc. (1H, NH). Cnextp SIMP C, 8, m.n.: 13.62 (O-CH,-
CH3), 25.21 (C5-(CHs),), 33.25 (C5), 43.78 (C6), 61.68 (O-CH,-CHy),
125.44 (CHapow), 126.13 (CHapow), 127.22 (CHgpow), 128.30 (C10,), 129.79
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(CHapow), 131.30 (C6,), 135.90 (C4,), 146.19 (C2), 153.05 (C10p), 159.68
(C4), 161.20 ((C=0)-0O-CH,-CHj3). Haiineno, %: C 68.38; H 6.15; N 9.29.
C17H18N203. BBI‘II/ICJ'IGHO, %: C 6844, H 608, N 9.39.

OTuioBblii  3pup S-H>THI-5-MeTHI-4-0KCc0-3,4,5,6-TeTparuapodeH-
30[h]xuna30uH-2-kapooHOBOIT Kuca0THI (16). AHamormuno w3 11.9 2
(0.38 mons) Heountnennoro coequrenuss 14 B 150 mz abc. sTaHOIa TONY-
qaoT 9.9 2 (83%) coegunenus 16, T. m1. 210-211°C. R¢ 0.63 (Tomyosn-Tek-
can, 7:2). UK-ciiextp, v, cn™: 1580, 1610 (C=C apom); 1643 (C=0 ammun);
1739 (C=0 c1. ahup); 3100-3250(NH). Crrexrp SIMP *H | &, m.xx., Iy: 0.81 T
(3H, C5-CH,-CHjs, J=7.40), 1.36 ¢ (3H, C5-CHzs), 1.44 1 (3H, O-CH,-CH3,
J=7.06), 1.55 nx (1H, C5-CH,-CH3 , J=7.40, 13.55), 2.05 nx (1H, C5-CHy-
CH; , J=7.40, 13.55), 2.63 n (1H, C6H, J=15.75), 2.96a (1H, CG6Hy,
J=15.75), 4.41 k (2H, O-CH»-CHs, J=7.06), 7.10-7.17 M (1Hapon.), 7.23-7.35
M (2Hqpon), 8.12-8.18 M (1H,poy ), 12.39 ymc. (1H, NH). Crextp SIMP °C,
8, M.1.: 8.96 (C5-CH,-CHs), 13.64 (O-CHy-CHys), 23.82 (C5-CHj), 29.88
(C5-CH,-CHs), 36.83 (C5), 39.73 (C6), 61.69 (O-CH,-CHj3), 125.51 (CH,.
pon)> 126.03 (CHagpow), 127.14 (CHapow), 127.56 (C10,), 129. 83 (CHapow),
131.36 (C6,), 136.17 (C4,), 146.18 (C2), 153.90 (C10y), 159.67 (C4), 161.33
((@)-O-CHQ-CHQ,). Haiineno, %: C 69.13; H 6.55; N 8.92. C13H20N203.
Brruucieno, %: C 69.21; H 6.45; N 8.97.

5,5-Ilumernin-4-okco-3,4,5,6-rerparuapodenso[h]xuna3oyimn-2-kap-
ooruapasun (17). Cmecs 2.98 2 (0.01 mons) 15 u 3 mn ruapasunruapara B
20 mn abc. 3TaHOJNIA KUISITAT C OOpPaTHBIM XOJOIMIBHUKOM B TeUeHHUE 6 u.
Peakmonnyro cmech oxnaxmaroT u gobasnstotr 40 mz Boapl. Ocagok OT-
(GUIBTPOBBIBAIOT, IPOMBIBAIOT BOJIOM, 3aT€M BOJHBIM 3TaHosoM (1:2) u cy-
mrat Ha Bo3ayxe. Beixox 2.5 2 (87%), 1. . >250°C. Ry 0,32 (Tomyos-3Ta-
o, 7:1). UK-cnextp, v, em’™': 1580, 1600 (C=C apom); 1653 (C=0); 3150-
3330(NH, NHNHy). Criextp SIMP *H §, m.z1.: 1.36 ¢ (6H, C5-(CHs),), 2.76 ¢
(2H, C6Hy), 5.00-9.00 m.c. (3H, NH-NHy), 7.10-7.17 M (1Hgpou.), 7.23-7.35
M (2Hapon), 8.36-8.41 M (1Hapon), 9.60-10.60 mr.c. (1H, NH). Cnekrp SIMP
B¢, 8, m.a.: 25.26 (C5-(CHs)), 33.19 (C5), 43.93 (C6), 126.07 (CHapow),
126.21 (CHapow.), 127.03 (CHapow), 127.75 (C10,), 129.67 (CHapow.), 131.32
(C6,), 135.90 (C4,), 146.77 (C2), 152.20 (C10p), 157.18 (C4), 160.22
((C=0)-NH-NH,). Haiineno, %: C 63.28; H 5.71; N 19.78. C15H16N4O,. Boi-
yuciaeno, %. C 63.37; H5.67; N 19.71.

5-9Tuia-5-meTnn-4-okco-3,4,5,6-rerparuapodenso[h|xunazoauH-2-
kapooruapaszua (18). Ananoruuno u3 3.1 2 (0.01 mons) 16 u 2 mr runpa-
suHTHApaTa noiydaroT 2.2 e (73%) coequnenus 18, T. mi. >250°C. R; 0.77
(6ensom-stanon, 10:1). UK-crektp, v, cv™: 1577, 1602 (C=C apom); 1640
(C=0); 3364 (NH). Cniextp SIMP *H, 8, m.x1., Iz 0.80 T (3H, C5-CH,-CHs,
J=7.42), 1.34 ¢ (3H, C5-CH3), 1.53 nx (1H, C5-CH,-CH3 , J=7.42, 13.57),
2.05 mx (1H, C5-CHy-CH3 , J=7.42, 13.57), 2.62 n (1H, C6H,, J=15.79),
2.95x1 (1H, C6Hy, J=15.79), 5.00-9.00 mr.c. (3H, NH-NH,), 7.08-7.16 m (1H,.
pon)s 1.21-7.35 M (2Hgpou.), 8.34-8.42 M (1H,poy), 9.60-10.60 mr.c. (1H, NH).
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Cnextp SIMP BC, §, m.1.: 8.99 (C5-CH,-CH3), 23.88 (C5-CHs), 29.88 (C5-
CH,-CHj3), 36.73 (CS5), 39.83 (C6), 125.97 (CHgpom), 126.24 (CHgypou.)
126.97 (CHapow), 126.97 (C10,), 129.74 (CHgpon), 131.34 (C6,), 136.18
(C4,), 146.81 (C2), 153.07 (C10y), 157.17 (C4), 160.39 ((C=0)-NH-NHy).
Haiineno, %: C 64.33; H 6.16; N 18.70. CygH1sN4O,. Beruncneno, %: C:
64.41; H 6.08; N 18.78.

5,5-IumeTnin-5,6-quruapodoensoh]xunazonun-4(3H)-on (21). Cmech
2.98 2 (0.01 mons) 15, 1.7 2 (0.03 mons) KOH, 10 mz Boxsr 1 20 Mz 3TaHO A
KHILITAT ¢ OOPaTHBIM XOJIOJWJIBHUKOM B T€YCHHUE 5 u. PeakIIMOHHYIO CMECh
OCTaBJSIIOT Ha HOYb. Ha cienyromuii 1eHb peakMOHHYI CMECh IOJKHC-
10T 10% consiHo KucnoTol. BrimaBmmii ocaiok oTUIbTPOBBIBAIOT, TIPO-
MBIBAlOT BOJIOHM M MepekpucTauIn30BbIBatOT U3 80% 3taHona. Bexox 1.7 e
(75%) coequnenns 21, . r. >250°C. R¢0.48 (stunaunerar-uonax, 3:1). NK-
criextp, v, ev™: 1582 (C=C apom); 1635 (C=N); 1700 (C=0); 3089 (NH).
Crextp SIMP 'H, &, m.x.: 1.34 ¢ (6H, C5-(CHa),), 2.74 ¢ (2H, C6H,), 7.09-
7.19 M (1Hgpou), 7.20-7.31 M (2Hapon), 7.93 ¢ (1H, C2H), 8.01-8.08 M (1H,-
pow)> 12.13 ymrc. (1H, NH). Crexrp IMP °C, §, m.n.: 25.38 (C5-(CHa)y),
32.94 (C5), 44.06 (C6), 125.23 (CHapow), 125.93 (CHapon), 126.39 (C10,),
127.11 (CHapow.), 129.31 (CHgpou ), 131.91 (C6,), 135.95 (C4,), 146.51 (C2),
153.07 (C10y), 160.44 (C4). Haiimeno, %: C 74.39; H 6.29; N 12.30.
C14H14N20. Brruucneno, %: C 74.31; H 6.24; N 12.38.

5-9Tua-5-metna-5,6-nuruapoodenso[h|xunazomun-4(3H)-ou (22). Ana-
noruuno u3 6.24 2 (0.02 mons) 16, 2.24 2 (0.04 mons) KOH, 20 mz Boabl u
40 mn stanona nonydatoT 4.7 2 (97%) coemunenus 22, T. i >250°C. Ry
0.55 (Tomyon-rexcan-sranod, 7:3:1). UK-crextp, v, cm™’: 1583 (C=C apom);
1635 (C=0); 3100-3300 (NH): Cnextp SIMP *H , §, m.x., I'y: 0.79 T (3H,
C5-CH,-CHjs, J=7.45), 1.33 ¢ (3H, C5-CH3), 1.52 nx (1H, C5-CH,-CHs
J=7.45, 13.50), 2.02 nx (1H, C5-CH,-CHj3, J=7.45, 13.50), 2.59 1 (1H, C6H,,
J=15.72), 2.91n (1H, C6Hy, J=15.72), 7.06-7.16 M (1Hupon), 7.18-7.33 M
(2Hapow), 7.94 ¢ (1H, C2H), 8.02-8.07 M (1Hapow), 12.13 ymr.c. (1H, NH).
Cnextp SIMP °C, §, m.z1.: 9.04 (C5-CHy-CHs), 24.01 (C5-CHs), 30.00 (C5-
CH,-CHj3), 36.47 (C5), 39.98 (C6), 125.30 (CHapow.), 125.56 (C10,), 125.85
(CHapom), 127.06 (CHapowm), 129.38 (CHapou), 131.97 (C6,), 136.25 (C4y),
146.58 (C2), 153.95 (C10p), 160.64 (C4). Haiineno, %: C 74.91; H 6.79; N
11.58. C15H1sN,0. Beruncneno, %: C 74.97; H6.71; N 11.66.

Hccnedosanue svinoamneno npu gunarcosou noooepoicxke ' KH MOH PA
(epanm 18RF-083) u Poccuiickoco gponoa (hpyHOAMeHmManIbHbIX UCCAe008a-
Hutl (epanm 18-53-05019) 6 pamxax coemecmuvix HayuHbIX RPOSPAMM.
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SYNTHESIS AND BIOLOGICAL PROPERTIES
OF BENZO[h]QUINAZOLINE-2-CARBOXYLIC ACID DERIVATIVES

A. . MARKOSYAN? K. K. HAYRAPETYAN? S. H. GABRIELYAN?, S. S. MAMYAN?,
V. Z. SHIRINIAN?, F. H. ARSENYAN?, J. A. AVAKIMYAN! and R. E. MURADYAN?

! The Scientific Technological Centre
of Organic and Pharmaceutical Chemistry NAS RA
26, Azatutyan Ave., Yerevan, 0014, Armenia
E-mail: ashot@markosyan.am
2N.D. Zelinsky Institute of Organic Chemistry, RAS
47, Leninsky Prosp., Moscow, 119991, Russian Federation

Condensation of 1-amino-3,3-dialkyl-3,4-dihydronaphthalene-2-carbonitriles with
different carboxylic acid chlorides leads to the formation of the corresponding amides,
which in the presence of hydrogen chloride cyclize to 2-substituted 5,5-dialkyl-3,4,5,6-
tetrahydrobenzo[h]quinazolin-4(3H)-ones. A method for the synthesis of ethyl esters of
5,5-dialkyl-3,4,5,6-tetrahydrobenzo[h]quinazolin-4(3H)-one-2-carboxylic acids has been
developed. The obtained esters have been converted to 5,5-dialkyl-4-0x0-3,4,5,6-
tetrahydrobenzo[h]quinazoline-2-carbohydrazides by hydrazinolysis. It has been found
that 5,5-dialkyl-3,4,5,6-tetrahydrobenzo[h]quinazolin-4(3H)-one-2-carboxylic  acids,
unlike the corresponding esters and hydrazides, are unstable and undergo
decarboxylation to form 5,5-dialkyl-3,4,5,6-tetrahydrobenzo[h]quinazolin-4(3H)-ones.
The study of antitumor activity on the model of Sarcoma 180 showed that 5-ethyl-5-
methyl-5,6-dihydrobenzo[h]quinazolin-4(3H)-one at a dose of 140 mg/kg inhibited
tumor growth by 41%. The antibacterial properties of the synthesized compounds have
been studied based on the method of "diffusion in agar" at a bacterial load of 20 min
microbial bodies per 1 ml of medium. It is found out that the majority of the compounds
show weak or moderate activity in relation to gram-positive and gram-negative
microorganisms.
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CHUHTE3 U AHTUTUIIOKCUYECKHUE CBOMCTBA HOBBIX
IMPOU3BO/JIHBIX KUCJIOPOACOJAEPKAIIUX
I'ETEPUJIAJIKUJIAMAWHOB

C. O .BAPTAHJIH, A. C. ABAKSIH, A. b. CAPI'CSIH, A. A. AT'EKSIH,
C.A. APYTIOHSIH u I'. B. TACITIAPSIH

Hay4HO-TeXHOJIOTHYeCKHH LIEHTP OpraHNYecKol U (hapMareBTHIeCKOH XUMHU
HAH Pecny6muku Apmenus
Apwmenus, 0014, EpeBan, nip. A3atyTsH, 26
E-mail: avagal@mail.ru

Moctymuo 7 X12018

B3aumopericteuem 1,4-6eH3oamnokcan-2-unmetunamumna, 1-(1,4-6eHsoamokcaH-2-un)atunamm-
Ha 1 1-M30XpOMaHUNMETUNaMUHA C XNOPaHMMAPUAAMU apUNUMKIONEHTaH- 1 apunTeTparnaponu-
paHKapOOHOBbIX KUCMOT CUHTE3UPOBaHbI HOBble amuAbl. ViccneaoBaHa peakumsi BOCCTaHOBMNEHUS
nocrnegHnx anomornapuaom nutus. B pesynbtate nonyveHbl aMMHONPOM3BOAHbIE, NepeBefeHHbIe
B COOTBETCTBYWOLIME oOKcanaTbl. M3y4yeHbl aHTUIMNOKCMYecKne CBOMCTBA CUHTE3VPOBAHHbLIX Be-

LLLECTB.

Bubn. ccbinok 14.

HccnenoBanus 1o BBISBICHHIO HOBBIX OHMOJIOTUYECKH AKTUBHBIX Be-
HIECTB CpPeay MPOM3BOJHBIX 1,4-O€H30IMOKCAHA W M30XPOMaHa SBJISIOTCS
BEChMa PE3yJIbTAaTUBHBIMH, O YE€M CBHUJICTEIBCTBYET OOJIBIIIOE YKCIIO Mpera-
paToB 3TOrO psijia, MUPOKO UCIOIb3YEMbIX B MEAMIIMHCKON mpakTuke [1-5].
B yacTHOCTH, aMH[IbI YKa3aHHBIX TE€TEPOLMKIIOB, COJACPIKAIINE ATKUIbHBIC,
apWIAJIKWIIbHBIC, TETEPUIIbHBIC, TeTePHIAIKUIBHBIC, AMUHOAIKWIbHBIC U
AMHHOAJIKaHOJIbHBIE ()PAarMEHTHI, HAPSAY C BBIPAKCHHOW OJIOKUPYIOIIEH aK-
TUBHOCTHIO B OTHOILIICHUU CHUMITATO-aJPEHAIOBOM CUCTEMBbI, OKa3bIBAIOT TaK-
e JIEHCTBUE Ha IICHTPAJIbHYIO HEPBHYIO CUCTEMY, MPOSIBISIOT aHTHAPUTMH-
YECKHUE U aHTUTUTIOKCUYECKHE CBOMCTRA [6,7].

B HacTosmelt pabore mpeacTaBiIeH CUHTE3 HOBBIX aMHJIOB M COOTBETCT-
BYIOIIIUX UM aMUHOB psija 1,4-0CH30/IMOKCaHA M HM30XpPOMaHa, B KOTOPBIX
NPUCYTCTBYIOT APWIIHMKIONEHTHIBHBI H apUITeTParuIpOnupaHIbHBIN
(bparmenTsl, papMakopopHasi MpUPoa KOTOPHIX OblIa HE pa3 JI0Ka3aHa pa-
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Hee [8]. B HameMm cinyyae apoMaTHuecKoe KOJbIO JUOO HE 3aMEIIeHO, MO0
COJIEPKUT B 4-OM TOJIOKEHUH aTOM XJIOpa.
CuHTE3 LIeNeBbIX COEIMHEHUI OCYIECTBIIEH IO CIENYIOIIEH CXeMe:

X X
H
R U cl U N\(Het
+ —_— —_—
H t/K /©/Y m
e NH, R (0] R R
1-3 4-7 8-18

X
1. LiAIH, N N et
2.(COOH), /@/\/ Y . 88&

Ry R
19-22

R1=H, X=(CHy)4(4); Ry=H, X=(CH,CH,),0 (5);
R{=Cl,X=(CH,), (6); Ry=Cl,X=(CH,CH,),0 (7)

R=H,R{=Cl, X=(CH,), (10,21); R=H,R;=Cl,X=(CH,CH,),0 (11)
o) R=CHjy,R1=H,X=(CH,), (12,22); R=CH3, Ry=H, X=(CH,CH,),0 (13);
R=CHj, R4=Cl, X=(CHy), (14); R=CHa, R;=Cl, X=(CH,CH,),0 (15)

Het @[Oj R=H(1); R=CH5(2); R= R4=H, X=(CH,), (8,19); R=R4=H,X=(CH,CH,),0(9,20);
e =

Het = R=H (3); R=R;=H, X=(CH,CH,),0 (16); R=H, Ry=Cl, X=(CH,), (17);
O’ R=H,Ry=Cl, X=(CH,CH,),0 (18).

B kauecTBe MCXOTHBIX COETUHEHUI HaMHU ObUIM HCIIOJIb30BaHbI KHCIIO-
policonepskaniye reTepruiaakuaaMiuabl — 1,4-0eH30JM0KCaH-2-UIMETHIIaMIH
(1), 1-(1,4-6eH30aM0KCaH-2-MT)ATHIAAMUH (2) U U30XpOMaH-1-HIMETHIAMUH
(3). Ux B3auMoaeicTBHEM C XJIOPAHTUAPUAAMH TAIOT€H3aMEIICHHbBIX U He-
3aMeIIEeHHBIX (CHUIIIMKIONEHTaH- U (PEHWITETParuaponupaHKapOOHOBBIX
KHCIIOT (4-7) B IPUCYTCTBHH MUPUIUHA ObLIM CUHTE3UPOBaHBI amMu bl 8-18,
IpeJCTaBysIoNMe coboi Oenble KpucTayuinyeckue Beniectsa. IlonbiTka Boc-
CTaHOBHTH MOJYYECHHBIE aMHJIbI ATFOMOTUAPUAOM JINTHS HE BO BCEX CIydasx
Obuta ycnemHo. [Ipu 3ToM BapbUpOBAIUMCh KOJIMYECTBA AIFOMOTHIPUIA JIH-
tst (5-10-xpaTHbIil H30BITOK), a Takke pacTBopuTenn (adc.3dup, adbe.srpup
+ abc.0en3oum, abc.Terparuapodypan) u JuTeIbHOCTH peakiuu (10-20 v). B
pe3yibTaTe YCTaHOBIJICHO, 4To 18-1yacoBoe MpoBeeHNE peaKkIiy B TETParui-
podypane npu 10-kpaTHOM H30BITKE BOCCTAHABIMBAIOIIEIO areHTa IMPUBO-
JIIT K TeTIeBbIM aMuHaM ¢ Beixogamu 30-36%. JlelicTBuem 3upHOTO pacT-
BOpPa XJIOPUCTOIO BOJOPO/A U3 HUX ObUIM BBIAEIEHBI THAPOXJIOPUIBI, TPE-
CTaBISIOIINE COOON MaciooOpa3Hble BEIIECTBa, MO3TOMY HAMM U3 OCHOBA-
HUH NeicTBUEM O/B IIaBENEBOW KHUCIOTHI OBUIM TMOJYYEHBI COOTBETCTBYIO-
mue okcanatsl 19-22 — Genble KpHcTauIMUecKue BeniecTBa. VHTepecHo oT-
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METHTh, YTO BOCCTAHOBJICHHE B OOJIee )KEeCTKUX ycinoBusx amuaa 11 ¢ terpa-
THIPOTIMPAHWIBHBIM (PparMeHTOM, COJEepXKAalero B OCH30JBHOM KOJbBLE
aTOM XJIOpa, MPUBEIIO K OTPBIBY MOCIIETHETO, IIPU STOM BBIACICHO COCIHHE-
nue 20.

CTpoeHHe ¥ YUCTOTA BCEX CHHTE3HMPOBAHHBIX COCTUHCHUH MTOATBEPKIC-
HBI (PU3UKO-XUMHUYECKHUMH METOJJaMH M TOHKOCIIOWHOM XpoMaTorpaduei.

AMUIBI, @ TAKXKE OKCaJaThl MOJYYCHHBIX aMUHOB OBUIM TOJBEPTHYTHI
(hapMakoIOTHUECKOMY HCIBbITaHHI0. lccaenoBanue aHTUTHIOKCUYECKUX
CBOMCTB [9] Ha yTabopaTOpPHBIX OENBIX MBIMIAX W KpbIcax (BEIIECTBA BBOJIH-
JUch B 03¢ 50 me/ke BHYTPHOPIOIIUHHO) TIOKa3aJlo, YTO TOJBKO TPH COEIU-
HEHHS U3 Psilla aMHJOB IMPOSBUIA BBIPAKEHHYIO aHTUTHIIOKCHUYECKYIO aK-
TUBHOCTB, COOTBETCTBEHHO, amu bl 8 (60%), 9 (71%) u 10 (63%), Torna xak
OKCAJIAThI MPOSIBHJIM MEHBIIIYIO aKTHBHOCTH (20-26%0).

JKCNePUMEHTAJNBHAA YaCTh

UK-criexTpsl coequHenuii cHAThl Ha ciektpomerpe “Nicolet Avatar 330
FT-IR” B BasenuHOBOM Macie, crekTpsl SIMP *H u **C — na npu6ope Varian
“Mercury -300” ¢ wactoroit coorBerctBenHo 300.8 u 75.46 My, pactBopu-
tenb: JIMCO/CCly — 1:3, Buyrpennuii crangapt — TMC. Temmeparypsl
IUTABJICHHS ONPE/IC/ICHbl Ha MUKPOHArpeBaresibHoM cronuke “Boetius”. TCX
npoBeseHa Ha ruiactuHax “Silufol UV-254” (amoent — O6en3oun-ameroH, 3:1,
MIPOSIBUTENb — Maphl HoAa).

1,4-Bensoauokcan-2-uameruwaamun (1), 1-(1,4-6eH3oquoKcan-2-mi)-
sTujaaMun (2) u uzoxpomal-l-mamerniaamuu (3) monydeHbl MO paHee
onyomukoBaHHbIM MeToauKam [10-12], cooTBETCTBEHHO.

Xnopauruapuasi 1-gpennauuriionentan- u 1-(4-xaopdenunsi) uKIio-
neHTan-1-kapooHoBbIX kucjaor (4, 5), a Takxke 4-pennnrerparuapo-2H-
nupaH- u 4-(4-xaopgenmn)rerparnapo-2H-nmupankapooHOBBIX KHCJIOT
(6, 7) monmyvarot kumnsiueHreM B Tedenue 6-7 u, 0.1 Mo cOOTBETCTBYOMICH
kucinotel [13, 14] ¢ 11.0 mz (0.15 monsn) THoHMNXIOpUAa B abc. GeH3o0Ie.
[Tocne ynanenusi pactBoputensi U M30BITKA THOHWIXJIOPHAA OCTAaTOK 0e3
OYHUCTKH UCTIONB3YIOT B MOCIIEAYIONINX PEAKITUIX.

Amuabl 8-18. Oomas meroauka. K 6ensonsaomy pactBopy 0.05 moss
rerepuwiankmiaMuHoB 1-3 u 4.0 2 (0.05 mons) nupuauna nodasisiror 0.05
MOJ1s XJIOPaHTHAPUIA COOTBETCTBYIOMIECH KUCIOTH 4-7 B 30 Mz abc. OGeH3oa
U KUMATAT B TedeHue 6-8 u. [To okoHuaHNM peaKIMOHHYIO0 CMECh MOCTIeI0Ba-
TeNbHO 00OpabateiBatoT pa3d. pactBopom HCI, Bomoii, 10% pacTBOpOM
NaOH u moBTopHO mpombIBatoT Bojoi. Cymar cyibhaToM HaTpusi, OTro-
HAIOT OEH30J1, OCTATOK KPUCTAULIM3YIOT U NEPEKPUCTATIIN30BBIBAIOT U3 TEK-
caHa.

N-[(1,4-Be3oanokcan-2-ua)MeTui|-1-peHnTnuKIONEHTAHKAPOOKC-
amug (8). Bexox 72%, 1. 71-72°C, Rt 0.47. UK-cnektp, v, em’t: 3258
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(NH-amuzn), 1669(C=0), 1597,1500 (apom.). Criextp SIMP 'H, 8, m.xx., [y
1.64-1.74 m (4H, 2 CH,), 1.79 -1.91 m (2H, CH,) u 2.49-2.59 m (2H, CsHg);
3.23 non (1H, J =13.6, 6.8, 6.1, NCH>); 3.36 nun(1H, J =13.6, 6.1, 5.3,
NCHy); 3.68 nn(1H, J =11.5, 7.3, OCH,); 4.02 nx (1H, J =11.5, 2.3, OCHy);
4.05-4.12 m (1H, OCH); 6.68-6.76m (4H, CgHy); 7.16 Tt (1H, J =7.1, 1.5, n-
CeHs); 7.22-7.28 m (2H, M-CgHs); 7.30-7.35 m (3H, 0-C¢Hs u NH). Cnektp
AMP BC, 8, m.x: 23.0, 35.5, 39.2, 58.8, 65.4, 71.1, 116.3, 116.5, 120.4,
120.6, 125.7, 126.1,127.5, 142.6, 142.7, 144.2, 174.7. Haiineno, %: C 74.90;
H 7.11; N 4.38. C51H23NO3. Beruncneno, %: C 74.75; H 6.87; N 4.15.

N-[(1,4-Be3oanokcan-2-wi)merni|-4-peanarerparuapo-2H-nupan-
4-kap6oxcamun (9). Beixox 74%, t.ur. 86-87°C, R¢ 0.51. UK-cnexp, Vv,
e 3274 (NH-amuan), 1660(C=0), 1595,1510 (apom.). Crrextp SIMP *H,
o, m.a., [y: 1.82-1.93 m (2H, CH,, CsHgO); 2.43 -2.51 m (2H, CH,, CsHgO);
3.27 ann (1H, J =13.7, 6.7, 6.1, NCH,); 3.40 ot (1H, J =13.7, 5.8, NCH,);
3.48-3.58m (2H, OCH,, CsHgO); 3.70 nx (1H, J =11.6, 7.3, OCH,CH); 3.72-
3.79 m (2H, OCH,, CsHgO ); 4.03 nn(1H, J =11.6, 2.3, OCH,CH); 4.09-4.17
M (1H, OCH); 6.73 ¢ (4H, CgH,); 7.16-7.21 m (1H, n-CgHs); 7.26-7.32 m
(2H, m-CgHs); 7.34-7.39 m (2H, 0-CgHs); 7.65 yumrt (1H, J=5.8, NH).
Crextp SIMP °C, §, m.z.: 33.9, 33.9, 39.2, 47.7, 64.4, 65.4, 71.0, 116.3,
116.6, 120.4, 120.6, 125.3, 126.0, 127.7, 142.6, 142.7, 143.9, 173.2. Haiine-
o, %: C 71.58; H 6.43; N 4.21. C;H»3NO,. Brruncieno, %: C 71.37; H
6.56; N 3.96.

N-[(1,4-Be3oanoxcan-2-wia)merun]-1-(4-xs10ppeHUI) IMKIONEHTAH-
kapooxcamua (10). Beixox 73%, t.mwr. 114-115°C, Rf 0.43. UK-cnektp, v,
em™: 3259 (NH-amun), 1665(C=0), 1599,1500 (apom.). Criextp SIMP 'H,
o, m.a., [y: 1.61-1.87 m (6H) u 2.50-2.60 m (2H, CsHs); 3.23 mnn (1H, J
=13.6, 7.2, 5.8, NCH,); 3.35 ar(1H, J =13.6, 5.8, NCH,); 3.72 an (1H, J
=11.4, 7.2, OCH,); 4.06 nn (1H, J =11.4, 2.3, OCH,); 4.06-4.14 m (1H,
OCH); 6.73 ¢ (4H, CgHy); 7.21-7.26 m (2H, CgH4Cl); 7.30-7.35 m (2H,
CeH4Cl); 7.46 ym.t (1H, J =5.8, NH). Criextp SIMP *3C, §, m.1.: 22.9, 22.9,
35.4, 35.5, 39.2, 584, 65.4, 71.1, 116.3, 116.5, 120.4, 120.6, 127.5, 127.8,
131.1, 142.6, 142.7, 142.8, 174.2. Haiineno, %: C 67.99; H 6.31; N 3.92.
C,1H2CINO3. Beruncieno, %: C 67.83; H 5.96; N 3.77.

N-[(1,4-Be3oanokcan-2-ua)merui|-4(4-xsoppennna)rerparuapo-2H-
nupan-4-kap6oxcamun (11). Beixon 70%, .. 80-81°C, Ry 0.46. UK-
criextp, v, vt 3283 (NH-amuzn), 1664(C=0), 1592,1508 (apom.). CriekTp
SAMP 'H, §, M., I'y: 1.77-1.90 m (2H, CH, CsHgO); 2.43-2.52 m (2H, CH,,
CsHgO); 3.27 nr (1H, J =13.7, 6.3, NCHy); 3.38 ar (1H, J =13.7, 5.6,
NCHy,); 3.45-3.57m (2H, OCH,, CsHgO); 3.70-3.79 m (3H, OCH,, CsHgO u
OCH,CH ); 4.08 nx (1H, J =11.6, 2.0, OCH,CH); 4.11-4.19 M (1H, OCH);
6.67-6.83 m (4H, CgH,); 7.25-7.38 m (4H, CgH,Cl); 7.75 yur.t (1H, J=5.8,
NH). Haiineno, %: C 65.37; H 6.05; N 3.97. C;H2,CINO,. Beruucneno, %:
C 65.03; H5.72; N 3.61.
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N-[1-(1,4-Be3oanokcan-2-mn)3Ti|-1-peHmImmMKI0NeHTAHKAPOOKC-
amuzx (12). Boixog 68%, 1.m1.74-75°C, Rt 0.43. UK-cnektp, v, cv™: 3273
(NH-amuan), 1660(C=0), 1594,1495 (apom.). JIBa nmumactepeomepa, 1:1.
Crextp SIMP 'H, 8, m.x., Iy: 1.14 1 (1.5H, J=7.0) u 1.16 x (1.5H, J=6.3,
CHj3); 1.64-1.90 m (6H) u 2.47-2.59 m (2H, CsHg ); 3.58 nx (0.5H, J =11.5,
8.5) m 3.63 an (0.5H, J =11.7, 7.6, OCH); 3.84-4.01 m (2H) u 4.11-4.19 m
(1H, CH-CH u OC(H)H ); 6.67-6.73 m (4H, C¢Hy), 6.66 ymr. (0.5H, J =8.4)
u 7.00 ymx (0.5H, J =8.4, NH); 7.10-7.35 m (5H, CgHs). Haiineno, %: C
75.41; H7.34; N 4.21. C5,H,5NO3. Beruucaeno, %: C 75.19; H7.17; N 3.99.

N-[1-(1,4-Be3oanokcan-2-un)3Tui|-4-penmirerparnapo-2H-nupan-
4-kapooxcamun (13). Beixon 63%, t.un. 91-92°C, Rf 0.46. UK-cnektp, v,
em™: 3280 (NH-amunm), 1664(C=0), 1593,1509 (apom.). J[Ba auactepeome-
pa, 1:1. Cnextp SIMP 'H, 8, m.a., Iy: 1.16 1 (1.5H, J=7.0) u 1.19 x (1.5H,
J=6.6, CH3); 1.79 -1.96 m (2H) u 2.43-2.51 m (2H, 2 CH,, CsHgO); 3.47-3.67
M (3H), 3.71-3.91 m (3H), 3.96-4.05 m (1H), 4.14 nx (0.5H, J=11.5,2.2) u
4.17-4.28 m (0.5H, CH,OCH,, OCH,CHCH); 6.67-6.76 m (4H, CgH,), 7.13-
7.38 m (6H, C¢Hs u NH). Haiineno, %: C 71.67; H 7.12; N 4.05. C;,HsNO,.
Brramcneno, %: C 71.91; H 6.86; N 3.81.

N-[1-(1,4-Be3oanoxcan-2-win)3Tu|-1-(4-xa0ppeHnsn) IHKI0NeHTaAH-
kap6okcamua (14). Beixox 65%, t.mr. 96-98°C, Ry 0.41. UK-cmektp, v,
e 3264 (NH-amuan), 1667(C=0), 1592,1500 (apom.). Crextp SIMP *H,
o, m.a., I'y: 1.16 n(3H, J=6.2, CHg); 1.63 -1.86 m (6H) u 2.49-2.60 m (2H,
CsHg ); 3.67 nn (1H, J =11.8, 7.6, OCH,); 3.86-3.95 m (3H, OCH,-CHCH);
6.71-6.75 m (4H, CgHy), 7.12 ym.n (1H, J =7.9, NH); 7.23-7.28 m (2H,
CsH4Cl), 7.30-7.35 m (2H, CgH4CI). Crextp SIMP C, §, m.x.: 16.1, 22.9,
35.4, 35.5, 44.4, 58.4, 65.0, 74.7, 116.3, 116.5, 120.4, 120.5, 127.5, 127.7,
131.2, 142.5, 142.8, 142.8, 173.1. Haiineno, %: C 68.80; H 6.42; N 3.97.
C,,H24CINO3. Beruncieno, %: C 68.48; H 6.27; N 3.63.

N-[1-(1,4-Be3oaunoxcan-2-un)3Tui]-4-(4-xaopdennn)rerparuapo-
2H-nupan-4-kap6oxcamug (15). Beixon 61%, .. 82-83°C, Rf 0.45. UK-
criektp, v, cm' 3270 (NH-amuzn), 1665(C=0), 1596,1500 (apom.). Criektp
SAMP 'H, 5, m.a., I'y: 1.18 1 (3H, J=6.7, CHy); 1.79 -1.94 m (2H) u 2.41-2.54
M (2H, 2CH,, CsHgO); 3.45 -3.60m (2H), 3.71-3.90 m (3H), 3.94-4.07 m (2H)
u 4.12-4.25 m (1H, CH,OCH,; OCH,CHCH); 6.65-6.80 m (4H, CgH,), ;
7.24-7.40 m (5H, CgH,4Cl, NH). Criextp SIMP C, &, m.x.: 16.1, 25.1, 28.9,
33.7,33.9, 39.5, 445, 47.5, 47.6, 61.9, 64.4, 65.0, 74.6, 116.3, 116.5, 120.5,
120.6, 125.9, 127.0, 127.7, 127.8, 131.6, 142.5, 142.6, 142.8, 142.9, 171.8.
Haiineno, %: C 65.89; H 6.31; N 3.77. Cx»H»,CINO,. Breruucaeno, %: C
65.75; H 6.02; N 3.49.

N-(U30xpoman-1-unmernin)-4-pennarerparuapo-2H-nupan-4-kap-
doxcamun (16). Boixon 70%, t.m. 83-84°C, Ry 0.55. UK-cmextp, v, cm'™:
3271 (NH-amuan), 1668(C=0), 1610,1500 (apom.). Crexkrp SIMP H, 3,
M., Ty: 1.82 mun (2H, J 13.6, 10.5, 4.1, CHy); 2.34-2.46 m (2H, CH,); 2.66
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ym.ar (1H, J 16.2, 4.3, CHy); 2.80 ym. nun (1H, J =16.2, 8.5, 5.1, CH, );
3.33-3.41 m (1H, NCHy); 3.44-3.53 m (3H, NCH,, OCHj, ); 3.60-3.72 m (3H)
u 4.01 ar (1H, J =11.3, 4.8, OCHy,); 4.69-4.74 m (1H, OCH); 7.01-7.11 m
(SH, CeHy4, NH ), 7.14-7.20 m (lH, m-CgHs ), 7.23-7.32 M (4H, 0-, M- CeHs )
Crektp SIMP 2*C, §, m.1.: 28.3, 34.0, 34.2, 43.5, 47.7, 61.6, 64.1, 64.2, 74.1,
124.7, 125.4, 125.4, 125.8, 127.7, 128.1, 133.4, 135.0, 143.9, 172.6. Haiine-
Ho, %: C 75.41; H 7.44; N 4.25. C,,HsNOs. Brruncneno, %: C 75.19; H
7.17; N 3.99.

N-(HU30xpoman-1-uamerui)-1-(4-xaopdeHuI) IHKI0NeHTAHKAP-
doxcamunx (17). Boixog 73%, t.m1. 72-73°C, Ry 0.52. UK-cmextp, v, cm'™:
3272 (NH-amuzmn), 1669 (C=0), 1600,1500 (apom.). Crextp SIMP 'H, 3,
m.a., [y: 1.54-1.86 m (6H) u 2.38-2.50 m (2H, CsHg); 2.63 ar (1H, J=16.2,
3.9, CHy); 2.75 nan (1H, J=16.2, 9.2, 5.0, CHp); 3.44 nnn (1H, J =13.7, 5.0,
3.5, CHp); 3.50 nx (1H, J =13.7, 6.4, CHy); 3.64 nan (1H, J= 11.3, 8.9, 4.0,
OCHy); 4.00 nnn (1H, J =11.3, 5.0, 4.1, OCH,), 4.65-4.70 m (1H, OCH);
6.61 yurt (1H, J=5.5, NH); 7.01-7.12 m (4H, CeHy); 7.18 ¢ (4H, C¢H4Cl ).
Crnekrp SIMP 2*C, &, m.1.: 22.9, 23.0, 28.3, 35.6, 35.7, 43.4, 58.2, 61.9, 74.2,
124.5, 125.4, 125.8, 127.5, 127.7, 128.0, 131.0, 133.4, 134.8, 142.9, 173.5.
Haiineno, %: C 71.68; H 6.79; N 3.99. C»H,,CINO,. Brruucneno, %: C
71.44; H 6.54; N 3.79.

N-(HU30xpoman-1-uiameruin)-4-(4-xaopdenuna)rerparuapo-2H-nn-
pan-4-kapookcamun (18). Beixon 70%, .1, 77-78°C, R¢ 0.55. UK-cmektp,
v, em’t: 3271 (NH-amun), 1668 (C=0), 1610,1500 (apom.). Crekrp SIMP
1H, o, m.a., Iy: 1.72-1.83 m (2H, CHy); 2.36-2.47 m (2H, CH,); 2.66 ymrar
(1H, J=16.2, 4.3, CHy); 2.80 ym.nyn (1H, J= 16.2, 8.6, 5.1, CHy); 3.31-3.57
M (4H, 2CHy); 3.60-3.72 m (3H, OCH); 4.02 ot (1H, J =11.2, 4.8, OCHy,);
4.72 yman(1H, J =5.9, 4.6, OCH); 7.02-7.12 m (4H, C¢Hy ); 7.22-7.31 m
(5H, CgH4CI, NH). Criexrp SIMP C, 8, m.x.: 28.3, 33.8, 34.0, 43.4, 47.3,
61.6, 64.0, 64.1, 74.1, 124.6, 125.4, 125.8, 127.0, 127.6, 128.0, 131.3, 133.4,
134.9, 142.7, 172.0. Haiineno, %: C 68.79; H 6.54; N 3.92. C,,H»,CINO:s.
Beruncieno, %: C 68.48; H 6.27; N 3.63.

Oxkcanarel N-3amemennsix amuHoB 19-22. O0mas meroauka. K
cycrensuu 0.76 2 (20 mmonen) amomoruapuaa aurust B 100 mz abe. adupa
MeIeHHO TipubaBisioT 10 mmonei cootBercTByromero amuaa (8, 9, 10, 12)
B 100 mz abc. Terparuapodypana. PeakimmoHHyI0 CMeCh KHIATAT B TEUCHHE
16-18 u. IIpuGasmsiror 50 Mz BOABI, OTHUIBTPOBBIBAIOT, (PUIBTPAT CyIIAT
cynb(aroM HaTpus, OTTOHSIOT pacTBoputenu. K macmoobpazHoMy ocTaTky
nobasisiror 100 amz abe. adupa u aeiictBueM 3¢pupHOTO pacTBopa 6/B 1IaBe-
JIEBOM KHCJIOTHI MOJIYYaIOT OKCAllaThl CHHTE3UPOBAaHHBIX aMHHOB. OTQUIBT-
POBBIBAIOT UX, MPOMBIBAIOT 3(QUPOM, CylIaT U MEPEKPUCTAIM30BBIBAIOT U3
areToHa.

Oxcanat 1-(1,4-6en3onquoxcan-2-mi)-N-[(1-peHnanukioneHTHI)Me-
| meranamuna (19). Beixon 32%, t.mu. 188-189°C, Ry 0.35(6yTanon-yk-
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cycHas kuciora-Boga, 10:1:3). Cnekrp SAMP 'H, 3, m.1., Ty: 1.61-1.83 M
(4H, 2 CH;) u 1.88-2.10 m (4H, 2 CH,, CsHg); 2.78 nn (1H, J =13.2, 6.8,
NCH,CH); 2.86 nn (1H, J =13.2, 4.4, NCH,CH); 2.98 n (1H, J =12.0,
NCHy>); 3.00 1 (1H, J =12.0, NCH;); 3.85 an (1H, J=11.4, 6.9, OCH,); 4.16
an (1H, J =11.4, 2.1, OCHy,); 4.21-4.29 m (1H, OCH); 6.67-6.76 m (4H,
C5H4); 6.97 11.c (3H, NH un C2H204); 7.14-733 m (SH, C6H5). CHGKTp SIMP
3¢, 8, m.o.: 22.8,35.4, 35.5, 48.4, 50.5, 57.2, 65.3, 70.2, 116.5, 116.7,120.8,
120.8, 125.7, 126.5, 127.8, 142.0, 142.6, 145.1, 162.3. Haiineno, %: C
67.15; H 6.94; N 3.70. Cy3H,7NOg. Brruncaeno, %: C 66.81; H 6.58; N 3.39.

Oxcamar 1-(1,4-0en3ommoxcan-2-mi)-N-[(4-penmarerparnapo-2H-
nupan-4-ua)merwia|meranamuna (20). Beixox 31%, T.ur. 180-181°C, R¢
0.38(6yTaHon-ykcycHas kucnora-soza, 10:1:3). Crextp SIMP 'H, 8, m.1., I'y
(DMSOI/CCly, 1:3, CF;COO0D): 1.84-2.01 m (2H, CH;, CsHgO); 2.08-2.25 m
(2H, CHa, CsHgO); 2.90-3.10 on (1H, J =12.7, 6.3, NCH,CH); 3.12-3.23 nn
(1H, J =12.7, 4.2, NCH,CH); 3.24-3.45 m (4H, NCH; u OCH,, CsHgO); 3.70
1 (2H, J =11.4, OCH,, CsHgO); 3.81-3.92 nn (1H, J =12.5, 6.7, OCH,CH);
4.12-4.20 o (1H, J =12.5, 2.3, OCH,CH); 4.47-4.53 m (1H, OCH); 6.68-
6.79 M (4H, CgHy); 7.20-7.38 M (5H, C¢Hs). Haiineno, %: C 64.63; H 6.58;
N 3.53. C33H27NOy7. Beruucneno, %: C 64.32; H 6.34; N 3.26.

Oxkcajaar N-[(1,4-6en30au0Kkcan-2-ua)metui]-1-[1-(4-xsiopde-
Hwn)uuKIonenTui|meranamuna (21). Bexox 36%, 1.mw1.160-161°C, R¢
0.42(6yranon-ykcycHasi kuciorta-soga, 10:1:3). Cnextp SAMP H, 5, M.,
I'y: 1.60-1.82 m (4H, 2 CH,, CsHg); 1.83-1.95 m (2H, CH,, CsHg); 1.98-2.08
M (2H, CHa, CsHg); 2.80 nx (1H, J =12.8, 6.4, NCH,CH); 2.89 an (1H, J
=12.8, 4.2, NCH,CH); 2.96 n (1H, J =13.0, NCH,); 2.98 n (1H, J =13.0,
NCH,); 3.87 an(1H, J =11.3, 6.8, OCH,); 4.16-4.30 m (2H, OCH,CHO);
6.68-6.81 m (4H, CgHy); 7.22-7.33 m (4H, C¢H,4Cl); 8.33 mr.c (3H, NH u
C,H,0,). Haiineno, %: C 61.94; H 6.20; N 3.41. C,3HsCINOg. Brrumcieno,
%: C 61.67; H 5.85; N 3.13.

Oxcanar 1-(1,4-6en3onquokcan-2-mi)-N-[(1-peHnanukioneHTHI)Me-
tua|3ranamuna (22). Beixon 30%, t.un. 162-163°C, Ry 0.48 (OyraHon-yk-
cycHas kucnora-Boga, 10:1:3). Crextp SIMP 'H, §, m.a., I’y (DMSO/CCly,
1:3, CF3COOD): 1.21 n (3H, J=6.9, CHy); 1.61-1.82 m (4H, 2 CH,) u 1.93-
2.09 m (4H, 2 CH,, CsHg); 3.32 1 (1H, J =12.9) u 3.40 o (1H, J =12.9,
NCH,); 3.50 kn (1H, J=6.9, 2.4, CH-CH3); 3.78 na (1H, J=11.4, 8.4, OCH,
); 4.18 nn (1H, J=11.4, 2.0, OCH,); 4.33 nnn (1H, J= 8.4, 2.4, 2.0, OCH);
6.72-6.82 m (4H, CgH,), 7.17-7.39 m (5H, C¢Hs). Hatineno, %: C 67.69; H
6.99; N 3.52. C24H29NOg. Brruuciieno, %: C 67.43; H 6.84; N 3.28.
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SYNTHESIS AND ANTIHYPOXIC PROPERTIES OF THE NEW
DERIVATIVES OF OXIGENCONTAINING HETERYLALKYLAMINES

S. 0. VARDANYAN, A. S. AVAGYAN, A. B. SARGSYAN, A. A. AGHEKYAN,
S. A. HARUTYUNYAN and H. V. GASPARYAN

The Scienctific Technological Centre of Organic and
Pharmaceutical Chemistry NAS RA
26, Azatutian Str., Yerevan, 0014, Armenia
E-mail: avagal@mail.ru

By interaction of 1,4-benzodioxane-2-methyl-, 1-(1,4-benzodioxane-2-yl)ethyl- and
isochromane-1-methylamines with Cl-substituted and nonsubstituted phenylcyclopen-
tan- and phenyltetrahydropyranacid chlorides the new carboxamides have been syn-
thesized. The latters on action of lithiumaluminiumhydride were converted into
corresponding substituted amines. The antihypoxic properties of synthesized amides and
oxalates of obtained amines have been investigated. It was shown, that 1,4-benzodioxan-
2-ylmethylamides with cyclopentane and tetrahydropyrane fragments have the strong
antihypoxic activity (60-71%). It was shown also, that the oxalates of corresponding
amines possessed no antihypoxic properties.
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OBPA30OBAHUE BPOMMJIA (E)-1-(2,3-TABPOMAJLIINA)-1-
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bpomupoBaHne 4eTBEPTUYHON aMMOHWEBOW CONM, COAEP’Kallen Hapsgy ¢ nponap-
MMMbHOW [AMOKCOMAaHOBYIO rPynmny, NPUBOAUT K COEAVHEHWNIO C AUOPOMAanKeHUNbHON U rMMKONeBon

rpynnamu.

Puc. 2, 6ubn. ccbinok 11.

BpoMupoBaHrne aMMOHHMEBBIX COJIEH, COIEPIKAIIUX TPYIIITBI TPOTIAPTUITb-
HOTO THIIa, UCCIEIOBAHO JOBOJBHO MUpPoKo [1-3]. Panee Hamu ObUTO MOKa-
3aHO, 4TO OpPOMHpPOBAHME AMMOHHEBBIX COJIEH, COAEpIKAIIMX JBE Iporap-
THJIBHBIE TPYIIIbI, TPUBOAUT K HUKIMYECKUM aMMOHHUEBBIM COJISAM, TAe 00a
aTomMa OpoMa HaxoJATCsl y TEpPMUHAJIBHOTO aToMa yriepoja Mpoaykra Opo-
mupoBaHus [4-6]. Taxxke ObUIO MOKa3aHO, YTO OPOMUPOBAHIE AMMOHHEBBIX
coJelt ¢ OJJHOM NMPONaprujIbHOM IrpymnIoi, BOIPEKH TEOPETHUECKUM TIPEICTaB-
JICHUSIM, TIPUBOJIUT B OCHOBHOM K ITUC-TIPOJIYKTaM NpUCOeTUHEHHS. [7].

Ha ocHoOBe Xx7opMeTHIINOKCOIaHa ObUIM CHHTE3UPOBAHBI AMHHOIIPOU3-
BoaHbIe (1,2) ¢ munepuanHOM U MopdonmHoM. [lomydeHsl Takke KpucTa-
JMYECKUE TPOU3BOIHBIE ITUX aMMHOB — KaK MOJMETHJIATHI, TAK U YETBEP-
THYHBIE COJIM C MPOTAPTHIBHON TpymIoi (3-6).
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X NH + CICH, >
__/ 07 \
\/

1. CH,l

» X N——CH, j—/\ »
\ / 12 Y 2. BrCH,C=——=CH

o
1. X=0, 2. X=CH, N

3. X=0,Y=I, Z=CH,, 4. X=CH,,Y=I, Z=CH,

5. X=0,Y=Br, Z=CH,C ——= CH,

6. X=CH,,Y=Br, Z=CH,C =—=CH

B nmpopomkenne ucciaenoBanuii Mbl OCYIIECTBUIIM OPOMUPOBAHHE COJICH

(5,6). IIpu sTOM B citydae conu (6) MOTy4eHBI JOBOJBHO HHTEPECHBIE pe-
3yJIbTaThl. BpoMHUpOBaHNE aMMOHUEBBIX COJIEH MMPOBOAUTCS B BOJHOM cpefie,
CJIEI0BATEIBHO 00pa3yeTcsl KUcias cpesia, B KOTOpO MPOUCXOAUT aleTOIN3
JMOKCOJIAHOBOTO KoJjblia [8], mpuBomsimuii k obpazoBanuio comu (7), rae
aToMbl OpoMa B 2,3-TuOpOMIPONEHMIBHON IpyIIe HaXOAATCs B TpaHC-IIO-
JIO’KEHUU.

3Br,
4>

\T\ -CHZO H,0+

Br

_ 3B, c CH
H20 /
-CHzo H,0+ CH—CH20H

OH
Crpoenne coenuuenns (7) GbU10 10Ka3aHO crekTpockomnueii AMP *H u
3C u penrrencrpykrypHeiM aHamm3oM. CTPYKTypa MOJNEKYJIBI COSTHHEHHS
MpecTaBjIeHa Ha puc. 1.
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Puc. 1. CTpoeHvne monekynbl ¢ Halen Hymepauven. Annunconabl aHU30TPOMNHbLIX TEMMOBbIX
konebaHui nzobpaxeHsl ¢ 50% BEPOATHOCTbIO.

Pesynprarel PCA mnokasanu, 4To aToMbl OpoMa ajuIMJIBHONM TPYyINIIBI Ha-
XOJATCSI B TPAHC-PACIIOJIOKEHUH, T.€. MOJIEKYJIa HUCCIIEJOBAHHOIO COEJIMHE-
Hust umeeT E-xondurypanuro. KoHdopmannonHsie pacyeTsl MUNEPUIANHIE-
BOTO KOJIbIIA MOKa3aJik, YTO IIUKJI UMEET KOH(DOPMAILIHUIO «Kpecia». ATOMBI
C2, C3, C5 u C6 pacnosnoxeHsl B MIOCKOCTH (MaKCUMaJIbHOE OTKJIOHEHUE
atomoB He nipessimaer 0.0004(1)A), a aromsl N1 u C4 0TKJIOHEHSBI OT IIOC-
KocTH «kpecia» Ha — 0.7147(1) u 0.6625(1)A, coorBeTcTBEeHHO. ATOM a30Ta
MUTIEPUIUHUEBOTO KOJIbIa HAXOAMUTCS B YETBEPTUUHOM cocTostHuM. [lomo-
JKUTENBHBIA 3aps] Ha 4eTBepTMYHOM atome asora N kommeHcHpyercs
annoHoMm Bri(Brl). B monekyne coennHeHNs: UMEETCSI XUPAIbHBIN EHTP Ha
acumMeTpuaHoM atome C11. Kpucrannmueckas CTpyKTypa COCTOHT U3 parie-
MHUYECKOM cMecu S 1 R sHaHTHOMEPOB, B CBSI3U C 3TUM COEAMHEHHE KPUCTAJI-
JIM30BAJIOCH B IGHTPOCHMMETPUYHOM MPOCTPAHCTBEHHOM rpyrme P2;/n.

AHanu3 TpexMepHOH yIaKOBKU MOJIEKYJ B KPUCTAJUIMUECKOM pEIIeTKe
MOKa3ajl, YTO MOJIEKYJIbl, CBSI3BbIBASICH C TOMOIIbIO MEXMOJIEKYJISIPHBIX
MOCTHKOBBIX BOJOPOJHBIX CBS3E€H THIA 012-H12 BrlH14-014' ,00pa-
3yI0T OecKoHeUHbIe TIenodkH Baoib [0 1 0] (puc. 2).

.ILh

01 on

Brl
H12* O HI2

014"
H14"

Puc. 2. Llenoyka Boonb [0 1 0], o6pa3oBaHHas ¢ NOMOLLBI MEXMONEKYNSPHbLIX BOAOPOAHbLIX
cBsAsen, kog cummeTpun (i= x; 1+y; z, ii= X; -1+y; z). BogopoaHble cBA3M NokasaHbl MyHKTUpaMu.
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Bpomuposanue conu (5) mpuBeno K CI0XHONH CMECH MPOJYKTOB, OJHA-
Ko, 110 1aHHBM SIMP 'H, MoxHO YTBEPXKJIaTh, YTO B 3TOM ClIydae 00Opa3yroT-
Csl IMC- M TPAHC-TIPOAYKTHI NPHCOEIWHEHUsT OpoMa K TPOHHOH CBSI3U C
npeobnaganueM Iuc-u3oMepa.O0 3TOM CBUICTENBCTBYIOT CUTHAIBI B 00-
nactu 7.8 (umc-u3omep) u 8.2 M.a. (Tpanc-usomep [7] ).

Takum oOpasom, OpomupoBanue Opomuaa 1-(1,3-auokconan-4-wm)me-
in)-1-(mpon-2-un-1-un)nunepuaunus (6), BCIEACTBUE alleTONIN3a B KUCIION
cpene, IPUBOAUT K AMMOHUEBOU COJU € TJIMKOJIEEBON TPYIIITUPOBKOM.

IJKCNepUMEHTAIbHAA YaCTh

Crextpol SIMP monyuensl Ha criektpomerpe Varian “Mercury—300” ¢
paboueit gactoroit 300 (*H) u 75.453 (*C) B IMCO-ds. Xumudeckue caBu-
I'Y IPUBEJICHBI OTHOCUTENILHO BHyTpeHHero crannapra—TMC. Ananus mMero-
nom TCX ocymectsieH Ha miactunkax “Silufol UV-254" B cucteme pact-
BOpUTENEH H-OyTaHOI-ATaHOI-BOAAa—yKCycHasi kuciora,l0:7:6:4 (mposBu-
Tenb — mapbl Hoja). TemnepaTypsl IUIaBICHUS U3MEPSUIM HA MUKpPOHArpeBa-
TeNbHOM cTojiuKe “Boeitus” ¢ mabmogarenbHbiM ycTpoiictBom PHMK-0.5.
V®-criekTpsl MOIy4eHbl Ha criekTpometpe “Specord M-40”.

JudpakunoHHbIe M3MEPEHHUs KpUcTaiuia coeAnHeHus: (7) MpOBEACHBI
npd KOMHATHOM Temreparype Ha aBtomudpaktometpe CAD-4 «Enraf-
Nonius» (rpaduToBslii MOHOXpOMaTop, Mo-K, u3nydenue, 0/20-ckanuposa-
Hue). IlapameTpbl MOHOKJIMHHOW 3JIEMEHTApHOM SYEWKHM OINpeneNeHbl U
yrouHeHbl 10 24 pedaexcam ¢ 12.42<0<13.83. YueT nornouieHus npoBeneH
no merony ncu-ckaHoB [10]. CtpykTypa pacimmngppoBaHa IpsSMbIM METOIOM.
KoopauHatsl aTOMOB BOZIOPOAA ONpEEIeHbI 10 TEOMETPUUECKUM pacdeTaM
U YTOYHEHBI 10 MOJENH «HAE3JHUKA» CO CICHYIIUMH ycioBusimu: C-
H=0.97+0,98A, Uiss(H)=1.2+1.5U¢q(C) u O-H=0.82A, Uiso(H)=1.5U¢q(O).
CrpykTypa yrounena noiaHomarpuuasiM MHK B aHM30TponiHOM npubimke-
HUH JUI1 HEBOJOPOAHBIX aTOMOB U B M30TPOIHOM — JUIsi aTOMOB BOAOPO/A.
Bce pacueTs! ObUTH MPOBECHBI 10 KoMIuIeKey mporpaMm SHELXTL[11].

Kpucramnorpapuueckue nanusie B ¢opmare CIF nenmonupoBanbl B
KeMOpumkckoM LEHTpe KpUCTAUIOrpapUUECKUX AaHHBIX, HOMEp JENOo3UTa
CCDC 1902641.

Hcxomubie aMunbl (1,2) CHHTE3UPOBAaHBI HA OCHOBE XJIOPMETHIIIHOKCO-
JIOHA U COOTBETCTBYIOLIET0 BTOPUYHOIO0 aMHUHA I10 KIACCUYECKOM METOMKE.

1-(1,3-Auokcoaan-4-un)mopdomun (1). Beixox 75%, t.kum. 127-
128°C/ 12 mm pm cm (C,HsOH), np2° 1.4700. T.mr. mukpara 120°C. Criektp
SMP H (IMCO-dg), 8, m.x1., I'y: 2,35-2,56 (6H, m, N(CH,)s, 3.47 (1H, nx,
J1 =738, J, = 6.6, OCH,CH), 3.52-3,62 (4H,m, O(CH2)2),3,91 (1H, nn, J;
=7.8, J, =6.8,0CH,CH), 4.05-4,14 (1H, m, CH), 4.76(1H,c) u 4.89(1H, c,
OCH0). ®BC.(IMCO-dg), 8., 53.7 (N(CHp),), 60.1 (O(CHy),), 65.9
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(O(CHyp)y), 67,6, 73., 94.0 (OCH,0). M 173.04. M. Haiineno, %: N 8.18.
CgHi5NO3. Beru. 174.9. Beruucieno, %: N 8.09.

1-(1,3-Auokcoaan-4-uwn)munepuaun (2). Beixon 70%, t.kum. 105-
108°C/15 mm pm c¢m (Co;HsOH), np®® 1.4730. T.mr. muxpara 110°C. Crekrp
SAMP 'H (IMCO-dg), 8, m.1., I'y: 1.36-1.46 (2H,m, N(CH,),CH,),1.47-1.60
(4H, m, NCH,CHj), 2.30-2.50(6H,M,NCHj), 3.46 (1H, nm, J;=7.8, J;
=6.5,0CHH), 3.89 (1H, mn, J; =7.8, J,= 6.6, OCHH), 4.02-4.10(1H, w,
CHO), 4.75(1H,c) u 4.88(1H, ¢, OCH,0). C.(IMCO-dg), 8., 23.7(CH,),
25.4(2CHy), 54.5 (NCH,),),60.5 (NCHy), 67.9 (OCH,),73.5 (OCH), 93.9
(OCH20). M 171.27. M. Beruucneno 172.46. Beraucneno, %: N 8.108.
CoH17NO». Haiineno, %: N 8.25.

Homnn 4-(1,3-amokconan-4-um)merni)-4-veruamopoannus (3) mo-
Jy4eH M3 SKBUMOJIBHBIX KOJIM4YecTB amuHa (1) u metmnifoguna B abComoT-
HOoM crmpte. Tlocne TpexkpatHoit 00paboTku abc. A3pupoM, GUIBTPAMHA H
CYIIKH B 3KCHKaTope BbIXox 78%, T.mi. 130-131°C. R;0.54. Cnextp SIMP 'H
(AMCO-dg), 6, m.1., Iy: 3.39 (3H,c,CH3), 3.58 (1H, nx, J; =8.6, J; =6.3),
3.57-3.73 (4H,m), 3.88 (1H, an, J; =14, J, =8.5), 3.92 (1H, nn, J; =14, J;,
=2.9), 3.95-4.07 (4H,m), 4.15 (1H, an, J; =8.6, J,=7.1),4.69-4.77(1H,m,CH),
4.92(1H,c) u 5.04(1H,c,0CH,0). BC.(IMCO-dg), 8., 48.2(NCHs), 59.4
(NCH>),59.7 (O(CHy),), 60.1 (NCH,), 67.1 (OCHy), 68.5(0OCH), 94.7
(OCH;0). M 315.64. M. Bpruucieno, 315.10. Beruucieno, %: N 4.44; |
40.30. CogH1sNOsl. Haiineno, %: N 4/46; 1 40.23.

Homna  1-(1,3-amoxconan-4-un)merna)-1-Mernanunepuaunus  (4)
MOJy4eH U3 SKBHUMOJIBHBIX KOJMYECTB aMHHA (2) W MmeTwmionuaa B abco-
moTHOM criupre. [locne TpexkpatHoit 00paboTku abe. 3pupom, GuabTpanun
W CYIIKH B dKcHKarope Bbixoa 70%, T.mi. 114-115°C. Ry 0.46. Cnektp SIMP
'H (OMCO-dg), &, wma,ly: 1.65-1.76 (2H,M,N(CH,),CH>),1.81-
2.04(4H,m,NCH,CH,), 3.27 (3H,c,CH3), 3.50-3.66 (4H,m, NCH,CH,), 3.58
(1H, nn, J; =7.5, J, =6.3), 3.72 (1H, an, J 1=14, J, =9.2), 3.81 (1H, ax, J;
=14, J, =1.9), 4.14(1H, nmn, J; =85, J, =7.0), 4.63-4.75 (1H,m,CH)
4.91(1H,¢) u 5.03(1H,c,0CH;0). ¥C.(IMCO-dg), 3., 19.3(CHy), 19.3(CHy),
20.2(CH,), 48.6 (CHs), 60.7 (NCH), 61.1 (NCH,), 63. (NCH,), 67.2
(OCH,),68.7 (OCH), 94.7 (OCH20). M 312.78. M. Borunucneno 313.167.
Beraucnieno, %: N 4.47; 1 40.57. C1oHpoNO,l. Haiineno, %: N 4.52; | 40.52.

Bpomun 4-(1,3-auokcosan-4-un)MeTui)-4-(npon-2-uH-1-ua)mopdo-
JuHuA (5) MonydeH U3 IKBUMOJIBHBIX KoimndecTB amuHa (1) m mpomaprmi6-
pomuma B abcomotHOM ddupe. Ilocne TpexkpaTtHoi 00paboTku adc. r¢u-
poM, GUIBTPAIIMK U CYIIKH B 9KCHKAaTOpe BhIX0a 66%, T.1u1. 180-181°C. Ry
0.38. Crextp SIMP 'H (IMCO-dg), 8, m.x., Iy: 3.7 (1H, ax, J, =8.6 , J
=6.1), 3.76-3.88 (5H, M, ==CH, u O(CHy),), 4.01 (1H,x1, J; =14, J, =9.8),
4.02-4.22 (5H, m), 4.18 (1H, on, J; =8.5, J, =7.1), 4.78-4.96 (1H, m, CH),
4.91 (2H, yur., ==CCH,), 4.97(1H,¢) u 5.09(1H, ¢, OCH,0). *C.(IMCO-
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de), 8, 51.6 (N(CH,)), 57.2 (NCH,), 57.8 (NCH,), 59.5 (O(CH,)2),
67.1(0CH;),68.4 (CH), 71. (CH==), 83.2 (CH==C), 94.8(0CH,0). M

291.9 M. Beruucieno, 291.166. Brruucieno, %: N 4.79; Br 27.40.

C11H1sNO3Br. Haiineno, %: N 4.82; Br 27.39.

Bpomun  1-(1,3-/Iuokconan-4-wi)merni)-1-(npon-2-un-1-wi)nume-
puauHusi (6) MONYYeH U3 SKBUMOJIBHBIX KOJMYECTB aMUHA (2) M mpomap-
runopomuia B abcomoTHoM 3¢upe. Ilocne TpexkpartHoit oOpaboTku abc.
a¢upom, GUIbTpaAIMK U CYIIKU B 9KcHKaTope Bbixoa 71%, T.mr. 160-161°C.
Ri 0.44. Cmextp SIMP 'H (IMCO-dg), 8, m.x., Iy 1.60-1.80 (2H,
(CH2)2CH,),1.84-2.09 (4H, NCH2CH,), 3.65 (1H, nx, J 1=8.6, J; =6.0),3.68-

3.75 (5H, v, ==CH u N"(CHy)»,3.77(1H, an, J; =14.3, Jo- 9.6), (1H, mx,
31-14.3, 3,=1.7), (1H, ax, J; =8.6, J, =7.0),4.69-4.77 (1H, m, CH), 4.72 (2H,
yuLa , J =2.5, ==CCH,), 4.92(1H,c) u 5.03(1H, ¢, OCH,0). M 291.9 M.

Brru. 290.166. Beruncieno, %: N 4.82; Br 27.59. C1oHoNO,Br. Haiineno,

%: N 4.53; Br 27.35.

Bpomun (E)-1-(2,3-quépomasnini)-1-(2,3-TMruApoKCHNIPONINII) 1H-
nepuauHus (7). K pacrBopy 0.025 mons ucxomnoit comu (6) B 50 mr Boab
IIpY KOMHATHOW TeMmIepaType U MHTEHCUBHOM IE€PEMEIIUBAHUM J100aBIISIIN
o KarsM 8 2 Opoma. OUIBTPOBAHUEM BBIJEISTA 00PAa30BABIIMHCS KOMII-
nexkc OpoMa ¢ aMMOHMEBOM coublo. B Y®-cnekTpe komIuiekca MMETCs
noromienust B obmactu 220 u 270 1y, XapakTepHbie i anHnoHOB Brs  [9].
[Tocne paznoxeHus: KOMIUIEKCA alleTOHOM MapKu “X.4.” BbIAENEH MPOIYKT
OpOMHUpPOBaHHS C KOJIMYECTBEHHBIM BBIXOZOM. IIpombiBamu abc.adupom u
cymmm B sxcukarope. T.mr. 156-157°C. R;0.48. Cnextp SIMP 'H (JIMCO-
de), 6, m.1i., I'y.: 1.52-2.26 (6H, 3.CH,), 3.30-3.39 (1H,m), 3.50-3.70 (4H,m),
3.79-3.90 (3H, m), 4.17-4.28 (1H,m), 4.75 (1H, 1, J =14.8) u 4.95 (1H, x, J
=14.8, CH,CBr=CHBYr), 5,47 (1H, ym.x, J =5,5, OHCH),7,66 (1H, ¢,=CH).
BC.(IMCO-dg), 8., 19.4(CHz), 19.5(CHz), 19.9 (CH,),58.7(NCHy),
59.7(NCHy), 61.3(NCHy), 63.5(0OCH,), 65.0 (NCH,), 65.6 (OCH), 110.5
(=CBr), 119.0 (=CHBr). M 438.7.166. M Boruncneno 438.05. Beraucineno,

%: N 3.2; Br 18.26. C1;H,0NO,Brs. Haiineno, %: N 4.00; Br 18.31.
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(E)-1-(2,3-+pLLOAUTLPL)-1-(2,3-%PNPELOLURN L OANDPL) ACAU PP
WN-RRUSAFUL NLANUNSPL- B 1,3-2POLUTRLYLESPL UL,
MUCLAFLTENY, WUNALPAFUE3PL TP ALAUTEST UL FUTTLUY

U u. @-3NFLLUQULUBUL, S. U. UUSUY3UL, Q. U. UNFPEA-3UL,
U Q- U3 UQ3UL, N- W. RUUTEL3UL U N. U. #ULNAUSUL

2-RynpuillfFpynpopunpuibsfy Spuluts fpus ufisftlgly b Sundusunnufout wpogfpfoeb-
ipnduyfils b doppoyflspncduwyfi wdplidpp: Lbpdpitibppu soppnppuyiubgdudp unugb
b dlifapy- b wypnuynpafyfuncdp wqupnculng wdeipncdugpl wgbp: Dpogbpfopbipndug fi
bdwlwlfs - ppodwgnidp  phply L, pugh ghpapodulifyfudpfy,  qplnpegple funcdp
iy wgh: Ywnncgdwdpp Sunmunmfly & pugwby UUTE wgblpopoolgfugh,
wifrgli by nbilnng bl gduwdpuyfis wlhgfuf bywilibpnd -

FORMATION OF (E)-1-(2,3-DIBROMOALLYL)-1-(2,3-DIHYDROXYPROPYL)
PIPERIDINIUM BROMIDE AT BROMINATION OF THE AMMONIUM SALT
CONTAINING PROPARGYL AND 1,3-DIOXOLANE GROUPS

A. Kh. GYULNAZARYAN, T. A. SAHAKYAN, G. M. MURADYAN, A. G. AYVAZYAN,
R. A. TAMAZYAN and H. A. PANOSYAN

The Scientific Technological Centre of Organic and
Pharmaceutical Chemistry NAS RA
26, Azatutyan Str., Yerevan, 0014, Armenia
E-mail: ara.gyulnazaryan@gmail.com

On the basis of 2-chloromethyldioxolane, the corresponding piperidinium and
morpholinium amines were synthesized. By quaternization of the latter, the ammonium
salts with methyl or propargyl group were obtained. Bromination of salts with the
propargyl group was carried out. In the case of the piperidinium analogue, quite
interesting results were obtained. Since the bromination of ammonium salts is carried
out in an aqueous medium, acidic medium formation takes place. In the acidic medium,
acetolysis of the dioxolane group occurs, resulting in the formation of a salt with a
glycol group where the bromine atoms in the 2,3-dibromopropenyl group are in
a trans position. The structure of the salt was proved by NMR spectroscopy and X-ray
analysis. At the same time, analysis of the three-dimensional packing of the molecule in
the crystal lattice has shown that the molecules are bound by intermolecular bridging
hydrogen bonds, forming endless chains. Bromination of the morpholinium analogue led
to a complex mixture of products. However, according to *H NMR spectroscopy, triple
bond bromination in this case led to a mixture of cis- and trans- products.
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CHUHTE3 HOBBIX JUNENTUAOB C UCIIOJIb30BAHUEM
4,5,6,7-TETPATHIPOBEH30THO®EHCOJAEPKAIIINX AHAJIOTOB
(S)-a-AJJAHMHA
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IMoctymuo 19 111 2019

OcyLlecTBreH CMHTE3 HOBbLIX AMNENTUAOB C ucnonb3oBaHnem N-mpem-6yTunokcukap6oHun-
(S)-anaHuHa 1 3HAHTMOMEPHO YMCTbIX HEGEMKOBLIX aMUHOKUCIOT — (S)-B-(3'-kapbamoun)- n (S)-B-
(3'-unaHo-4,5,6,7-teTparnapobeH3oTnodeH-2-nn-kapbamonn)-a-anaHMHoB. [enTUaHbIN CUHTE3 OCy-
LLIeCTBMEH METOLOM aKTUBUPOBaHHbIX 3¢PMPOB.

C nomoLubto nporpammel “lacc-oHnaviH” NpoBeAeHO BbISIBIIEHUME BO3MOXHbLIX BUONOrmyeckmx
CBOWCTB psija NenTuaoB, coaepXxalimx HebenkoBble aMUHOKMCNOTHI: (S)-B-(3'-kapbamonn-4,5,6,7-
TeTparnapobeH3oTudeH-2-un-kapbamoun)-a-anainuH u  (S)-p-(3'-umaHo-4,5,6,7-teTparngpobeHso-
TUopeH-2-un-kapbamonn)-a-anaHvH. MokasaHo, YTO OHM MOTYT NPOSABAATL Pa3NUyHyto Gronormyec-
KYI0 aKTUBHOCTb B 3aBUCMMOCTM OT KOHKPETHOW CTPYKTYPbl MOIeKynbl. Bce paccMOTpeHHble nenTu-
Obl, NO BCEW BEPOSITHOCTU, MOryT ObiTb MHIMOUTOpPaMu psaa depmMeHToB. Ho nydline pesynbtaThl
nokasanu N-t-BOC-(S)-ananun-(S)-B-(3'-kapbamoun-4,5,6,7-teTparngpobeH3oTnodeH-2-nn-kapba-
moun)-a-anaiuH  n  N-t-BOC-(S)-ananun-(S)-B-(3'-umnaHo-4,5,6,7-tetparnapobeH3oTnodeH-2-mn-
kapbamowun)-a-anaHuH. Hanpumep, N-t-BOC-(S)-anaHun-(S)-B-(3'-kapbamoun-4,5,6,7-teTparngpo-
6eH3oTnoeH-2-un-kapbamounn)-a-anaHnH SBNSETCH NOTEHUMaNbHBIM MHIMOUTOPOM MPOTEUH-TMy-
TamatmeTunactepasbl, a N-t-BOC-(S)-anaHun-(S)-B-(3'-umaHo-4,5,6,7-TeTparngpobeH3oTnodeH-2-
un-kapbamowun)-a-anaHnuH — TMONbHON NpoTeasbl.

B pesynbTaTte paspaboTaHbl yCNoBus CUHTE3a HOBbIX aunentuaoB — N-t-BOC-(S)-ananun-(S)-
B-(3'-kapbamownrn)- un N-t-BOC-(S)-ananun-(S)-B-(3'-umaHo-4,5,6,7-teTparngpobeH3oTnodeH-2-un-
kapbamown)-a-anaHuHOB.

Tabn. 1, 6ubn. ccbinok 11.

Vaxe Oonee 70 €T IpOBOAATCS UCCIEOBAHUS B 00JIACTH CUHTE3a U U3Y-
YeHUS MENTHUIOB, & TaK)Ke€ BO3MOXKHOCTH MX BHEAPCHHS B MEIUIMHCKYIO
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npakTuky [1]. CornacHo nuTepaTypHbIM JaHHBIM, Ha CETOJHAILIHHUI JEeHb
HacuuThiBaeTcs Oosiee 750 CHHTETHUECKUX MENTUIHBIX MpenaparoB, U3 KO-
TOpbIX 60 3aperucTpupoOBaHbl KaK JIEKapCTBEHHbIE ITpenapatsl, 150 HaxomsT-
Cs Ha CTaJMM KJIMHMYECKUX UcbITaHui, a 500 cCHHTeTHYEeCKUX NENTUAOB —
Ha JIOKJIMHMYECKON cTaauu ucheiTaHui. Cleqyer OTMETUThb, 4YTO OO0JIb-
IIMHCTBO W3 HUX COICPKHUT HEOCIKOBBIE aMHUHOKHCIOTHBIC OCTATKH [2].
[lenTuael, conepxaiiue HeOEIKOBbIE AMHUHOKHUCIIOTHI, JIETKO MPEOI0JIEBAIOT
Bce Oapbephl, BIUIOTH A0 TremarodHuedanuueckoro. [Ipu stom cyberpat
TpyAHEE PAcIO3HAETCS CO CTOPOHBI (PEPMEHTOB, UYTO 3HAYUTEIBHO 3aTPY/-
HSET NPOTEOJIN3 U YBEIUUMUBAET BpeMs JeUCTBU Ipenapata [3]. OTu u apy-
T'He CBOMCTBA MENTUIOB, COAEpKAIIUX (hparMeHT HeOEeIKOBOM aMUHOKHUCIIO-
ThI, TIO3BOJISIFOT CO3/aBaTh HA UX OCHOBE (PU3MOIOTHUECKU U (PapMaKoIOTH-
YECKHU aKTHBHBIE IIPENaparsl [4].

B Hacrosimee Bpemsi IIHMPOKO HCIOJB3YIOTCS Pa3iMyHble KOMITBIOTEP-
HBIE MIPOTPAMMBI, C TIOMOIIIbIO KOTOPHIX BO3MOKHO MOJETUPOBAaHUE OMOJIO-
TMYECKH aKTUBHBIX MOJIEKYJI U IPOTHO3UPOBAHUE CBOMCTB MHOTOUHUCICHHBIX
OpPraHUYECKUX MOJIEKYJ] C H3BECTHBIMH CTPYKTypaMu. OJHOW M3 TaKHX
rporpamwm siisiercs nporpamma “Ilacc-onnaiin”, ucnoab30BaHHAst HAMM 7151
BBISIBJICHUS CIIEKTPa BEPOSITHON OMOJOrMYEeCKOW aKTUBHOCTH HOBBIX IMENTH-
70B [5]. 3aTeM, OCHOBBIBasICh Ha MPOTHO3aX, BHIOMPAIOT MOTEHIIMAIBHO (ap-
MaKOJIOTUYECKH aKTUBHOE COEIMHEHHE, IPOBOST LIeJIEBOM CHUHTE3 U UCCIIe-
IYIOT CHPOTHO3MPOBAHHYIK) AKTHUBHOCTH 3KCIEPUMEHTAIBHBIM ITyTEM, UTO
4acTO IPUBOAUT K OOHAPYKEHUIO HOBOIO OMOJIOTNYECKH aKTUBHOTO COEAU-
HEHUSI.

YauThiBas MUPOKUNA CHEKTP OMOJOTMYECKHUX CBOMCTB MENTHAOB, MBI
COWIM aKTyaJlbHbIM C MOMOUIbIO KOMIbiOTepHOM mnporpamMmbl [TACC-on-
JIAliH U3YYUTh CIIEKTP BO3MOXKHBIX OMOJIOTMYECKMX aKTHBHOCTEH IMIICTITH-
0B, coAeprKalux aMHHOKUCIOTHI (S)-f-(3'-kapbamoni-4,5,6,7-Terparuapo-
oenzotuden-2-mi-kapoamonn)-a-aganud (3) u (S)-p-(3'-mmano-4,5,6,7-ter-
paruapo-6en3orrodeH-2-ma-kapoamonn)-a-aganut (4). [Iporpamma “Tlacc-
OHJIAMH” SBJSETCS] BCIIOMOTATEIbHBIM HHCTPYMEHTOM JIJISl OIEHKH OOIIEero
OMOJIOTMYECKOT0 MOTEHIHANIA OPTaHNYECKUX JIEKAPCTBOMOJOOHBIX MOJICKYII.
Ona naeT BO3MOKHOCTH NPOTHO3MpOBaTh Oosnee yeM 3500 BHIIOB aKTHB-
HOCTeH, BKiIovas papmakosornueckue 3QpQeKTsl, MEXaHU3MbI BO3/IEHCTBHS,
TOKCHUYECKHE U MOOOouYHbIe 3 PEeKThI, B3aUMOCHCBHE ¢ METa00INYECKUMU
SH3WMaMHU U TPAHCIOPTEpaMH, BO3ACHCTBHE HA DKCIPECCHUI0 T€HOB W T.JH.
Jis monmydeHusi CIeKTpa OMOJIOTMYECKOW aKTUBHOCTH JTaHHOTO BEIIECTBA
JIOCTaTOYHO UMETh TOJBKO CTPYKTYpHYIO popMmyiy. Takum ob6paszom, npesc-
Ka3aHWe BO3MOXKHO W ISl COSJMHEHWH, KOTOpHIE €Ie He CHHTE3UPOBAHBI.
Pe3ynbTaThl porHO3a BBIAAIOTCS B BUJE CIUCKA HA3BaHWW BEPOSITHBIX BH-
JIOB aKTUBHOCTEN C pacyeTHBIMHU OLIEHKaMHU BeposTHOCTeW Hanumuus (Pa) u
orcyrctBust (Pi) co 3nauenuem ot 0 o 1. Pa (probability "to be active") ome-
HUBAET BEPOATHOCTh MPUHAJICKHOCTH U3y4aeMOro COeANHEHHS K CyOKiac-
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CY aKTHBHBIX COCTUHEHHI HA OCHOBE CXOXKECTH CTPYKTYPhI C TEMH MOJICKY-
JIaMH, KOTOPbIC SIBIISIOTCS HAanOOJIee TUIMYHBIMU B JAHHOM CyOHa0Ope «ak-
tuBHbIeY. Pi (probability "to be inactive") oreHuBaeT BepOATHOCTh MPHUHA/I-
JISKHOCTH M3y4aeMOr0 COSJUHEHUsSI K CyOKJIACCY HEAKTUBHBIX COCTNHEHUIA.

C nomorupo ITacc-onmaiin nporuosuposaiock 6oiee 20 (S)-p-(3'-kap-
6amomn-4,5,6,7-terparunpodeH3o-TudeH-2-ui-kapoamonn)-a-ananud-(3) u
(S)-B-(3'-umano-4,5,6, TerparuapobeH30THODEH-2-1T-KapOaMOIT)-0-aTaHuH
(4)coneprkamux TUIMENTHIOB, U3 KOTOPBIX HaWOOJIee aKTHBHBIC MPHBEICHBI
B Ta0nure.

Kak BumHO W3 TabiMIbl, BCE M3YYCHHBIC MENTHBI, [0 BCEH BEPOST-
HOCTH, MOTYT ObITh HHTUOUTOpamMH psina pepmentoB. Ho mydmue pesynbra-
el mokazanu N-t-BOC-(S)-ananuin-(S)-B-(3'-kapbamoni-4,5,6,7-rerparui-
pobenzotuoden-2-mi-kapbamomn)-a-ananud U N-t-BOC-(S)-ananun-(S)-p-
(3'-timano-4,5,6,7-retparuapodeH30THO G e H-2- HiI-KapOaMOII ) -0-aJTAaHKH.
Tak, N-t-BOC-(S)-ananun-(S)-p-(3'-kapbamomn-4,5,6,7-teTparuapobeHso-
THO(EeH-2-1-KapOaMOW)-0-alaHuH SBJIETCS TOTEHIMATBLHBIM HMHTUOUTO-
pom mpoteunriyramarmermwicrepassl, a N-t-BOC-(S)-amanwmn-(S)-B-(3'-
nuaHo-4,5,6,7-teTparupooeH30THoeH-2-miI-KkapOoaMoW)-o-aJJaHiH — HH-
rMOUTOPOM THOJIBHOM MPOTEashl.

Wcxoist M3 BBIIIEH3IIOKEHHOTO, HAM MPEICTABIISIIOCh aKTyalbHBIM OCY-
[IECTBUTh CHHTE3 IENTUIOB, colepkamux N-mpem-O0yTuinokcukapOOHIII-
(S)-ananwneHbIi GparmenT (1) U B-TeTepOIMKINYECKH 3aMEICHHBIC aMUHO-
kucnotsl (S)-B-(3'-kapbamon-4,5,6,7-rerparuapodbenzornoden-2-mi-kapoa-
mowmn)-a-ananud (3) u (S)-p-(3'-1rano-4,5,6,7-rerparuapodeH3oTHodeH-2-
wi-kapbamonn)-o-aganun (4). [ociaeqane ObUTH MOMYYSHBI METOJIOM aCHM-
METPHUYECKOro CHHTE3a M 00JIaaau BBICOKOW ONTHYECKON YUCTOTOH (Oonee
98%), uTo0, B CBOIO OuEpe/ib, MPEAOCTABIISSIO BO3MOXKHOCTh OTCIICANUTh Ha-
JMYKME WM OTCYTCTBUE PALEMU3AIMH TPH TOTYYCHHH KOHKPETHOTO TETTH-
na [6].

Jlnst cuHTe3a MenTHIOB HAMU ObUT MPUMEHEH METO]| aKTHBUPOBAHHBIX
3¢UpPOB B pacTBOpE, OTIMYAIONIUICS MPOCTOTOM, a 3TO MPU CTAOMIBHOCTH
MPOYKTOB PEAKIMU TO3BOJISIET MOJyYaTh JKEIAeMbIe TIPOAYKTHI C XOPOIIIH-
MU BBIXOIaMH U BBICOKOM 4nCTOTOI [7,8].

Ha mneproit craguu ¢ momorsio N,N -TunukiorekcuikapoomuMua
(DCC) u3z BOC-(S)-ananuna (1) ObUT MOJYYESH €0 JOCTATOYHO YCTONYMBBIH
CYKIMHUMHUIHBIH 3up (2), KOTOPHI Janee B MET0YHONW BOJIHO-OPraHUYEC-
KOH cpezie KOHAEHCUPYETCs ¢ HeOeNKOBBIMUA aMUHOKHCIOTaMu (3,4) ¢ oOpa-
30BaHMEM COOTBETCTBYIOIIMX qunentuaos (5,6).
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>

R=CONH, 3,5
R=CN 4,6

B pesynbraTe HamMHu MOJdy4YeHBl HOBBIE MPOW3BOJHBIC TUICHITHIIOB, CO-
JiepKaIux HeOETKOBBIE TETEPOIMKIMYECKNE aMUHOKHUCIIOTH. X cTpyKTypa
ObuTa MoATBepXkaAeHa MeTonoM SIMP H crnektpockonuu. [Ipu cuHTe3e au-
MENTHIOB PAllEMUYECKOT0 MPOAYKTa He OOHAPYKEHO, YTO MO3BOJIACT Tpe/-
JIO’)KUTh METOJI aKTUBHUPOBAHHBIX (PHUPOB ISl CHUHTE3a ONTUYECKU UYUCTBIX
MIENTHIOB, COACPKAIINX TeTSPOIMKINICCKUE HEOSTKOBbIE aMUHOKHUCIIOTBI.

3KC1’[epl/IMeHTa.TIBHaﬂ 4acTb

Cnektpsl IMP 'H cuumamu na mpuGope “Mercury-300” Varian (300
MTy) B pactBope JIMCO-/Is/CCl, 1/3 ¢ ucnonp3oBaHueM METO/a TBOWHOTO
pesonanca. TCX npoBoamm Ha mwactuakax “Silufol UV-254 B cmecu xito-
podopm-3THIIanieTaT-MeTaHo (4:3:1), MpoSIBUTEIb — XJIOPTOTYH TUH.

DneMeHTHbIH ananu3 npoBoawin Ha neMeHTHOM CNS-O ananmsarope
"Euro EA 3000”.

Cunre3 N-mpem-0yTunokcukapOoHui-(S)-alaHuHa W COOTBETCTBYIO-
HIMX CYKIMHUMHIHBIX 3(HPOB OCYIIECTBISUTH COrJacHO MeToaukam [9-11].
OnTuYeckn YUCThie HEOCIKOBBIC AMHUHOKHCIOTHI OBUIM CHHTE3UPOBAHbI Ha-
MU B jaboparopun acummerpuueckoro cunreza HIIL “ApmOuorexnosno-
s’

Moayyenne N-oxcucykumuumuanoro 3¢upa BOC-(S)-ananuna (2).
K pacrtopy 1.5 2 (7.9 mmoneir) BOC-(S)-ananuna u 0.95 2 (8.2 mmoneu) N-
THAPOKCUCYKIMHUMHUIA B cMecH 1.0 ar muokcana u 2.7 mi XJOPUCTOTO Me-
tiena npu 0°C moGasmsutn 1.75 2 (8.5 mmoneir) DCC, npenBapuTenbHO
pacTBOPEHHOTo B 3 M AMOKCaHA. PeakIMOHHYIO CMECh MepeMeInBamm 2 u
npu 0°C 1 OCTaBIISUTH HA HOYb B XOJIOJHIBHHUKE. 3a XOIOM PEaKIMU CIIEIUIN
metonom TCX (xmopodopm/sTrnanerar/meranod, 4:3:1). O6pazoBaBmmiics
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Tabruya

HexOTopble BeposITHbIE GHOJIOrHYECKHE AKTHBHOCTH THIIENTHAOB, coaep:kamux (S)-p-(3'-kapéamonii-4,5,6,7-Terparuapoden3ornoden-2-u-
Kap6amon)-a-ajganun u (S)-p-(3'-uuano-4,5,6,7- rerparuapo6eH3oTHO(PEH-2-HI-KapOAMOMII)-0-aTaHIH

Junentunb Wuruburop Wuruburop AroHuct Crumynstop | Ilentunnsii | Huruburop Wuruburop
MIPOTEUHIITY- SIRT1 (hakropa Makpodaros AroHHCT riryTaMar-5- THOJIBHON
TaMaTMETHII- TUCTOH- pocra HoJyasbie- poTeassl
3cTepasbl neanetuiassl | pudpobdiacToB TUI-IETHIIPO-
reHasbl
Pa Pi Pa Pi Pa Pi Pa Pi Pa Pi Pa Pi Pa Pi
N-t-BOC-(S)-anauui-(S)-p-
(3-xapbamonn-4,5,6,7-1e1- | 4 70| 5 504 0560 | 0,003 | 0539 | 0.026 | 0.514 | 0.014 | 0517 | 0.043 | 0.481 | 0.066 | 0.459 | 0.015
paruapobeH3oTHoheH-2-Hil-
KapOaMOuI)-0-aJaHUH
N-t-BOC-(S)-anauui-(S)-p-
(3“wwano-4,5,6,7-retparua- | 549 | 0,035 |0.395 | 0.004 | 0.512 | 0.031 | 0.465 | 0.056 | 0.465 | 0.056 | - ~ | 0.630 | 0.005
poben3oTnodeH-2-ui-
KapOaMOuI)-0-aJIaHUH
N-t-BOC-(S)-rmurun-(S)-p-
(8-xapGamons-4,5,6,7- 0.501 | 0.003 | 0.405 | 0.062 0.510 | 0.059 | 0.372 | 0.028
TeTparuapooeH30THodheH-2- ' ' ' ' ' ' ' '
MIT-KapOaMOWIT)-0-aJTaHuH
N-t-BOC-(S)-rmumun-(S)-B-
(3"wnaro-4,5,6,7- - ~ |0.343|0004 | 0368|0080 — | - | - | — | — | — |0551|0.008
TeTparuapoOeH30THOEH-2-
WII-KapOaMOowmJ1)-0-aTaHiH




IIpooonacenue mabruyo

N-Fmoc-(S)-anxanwun-(S)-p-
(3'-xapbamonn-4,5,6,7-
TeTparuapoOeH30THOPEH-2-
HIT-KapOaMOWMJI)-0-aJTaHHH
N-Fmoc-(S)-ananmi-(S)-p-
(3'-umano-4,5,6,7-
TeTparuapooeH3oTuodeH-2-
WI-KapOaMOoWIT)-0-aJTaHUH

— 10.480| 0.003 | 0.484 | 0.037 | 0.455 | 0.022 | 0.454 | 0.059 | 0.432 | 0.082 | 0.455 | 0.016

- - 0.456 | 0.044 | 0.430 | 0.027 - - - — 0.607 | 0.006




0CaJIoK OT(UIBTPOBBIBAIH, (QUIBTPAT KOHIEHTPHUPOBAIH O]l BAKYYMOM JIO
BBIMAJICHUSI OCAJIKa, KOTOPBI KPHCTAUIM30BBIBAINA W3 H3OMPOMHIOBOTO
criupTa. [omyuwnu mpoaykr (2) ¢ Beixogom 70%, t.mt. 148-150°C [9].

Monyuenne  BOC-(S)-ananmi-(S)-p-(3'-kapdamoni-4,5,6,7-rerpa-
rupooenzoTuoden-2-mi-kapéamonn)ananuia (5). B 1miockomoHHYO
KOJIOY ¢ MarHuTHOM Memankoi momernamu 0.211 2 (0.769 mmons) (S)-p-(3'-
kapbamom-4,5,6,7-rerparuapodeH3oTroeH-2-mi-kapoaMount)alaHrHa,
1.43 mn 0.5 M pactBopa enxoro Hatpa u 0.039 2 (0.468 mmons) nuieBoit
COJIbI ¥ HAarpeBayid Ha BOJsHOM Oane nmpu 60°C 10 pacTBOpPEHHUs] aMUHOKHC-
J0TBL. 3aTeM Ipu KoMHaTHOM Temmeparype aobasisuin 0.2 2 (0.699 mmons)
cykuuaumuHoro s¢upa BOC-(S)-ananuna B 2 Mz AMOKCaHa, EpEMEIINBA-
JIM PEaKIMOHHYIO CMECh B T€UEHHE 3 ¥ ¥ OCTABIISUIM HA HOYb B XOJIOMIbHH-
ke npu Temneparype 5°C. Ha crnenyromuii 1eHb B COepKUMOE KOJIOBI J10-
6aBisun 5 ma atunanerara, 2.6 man 10% numonHo# kucnots! u 0.3 2 xiopuc-
Toro Hatpus. Ilociie HHTEHCHBHOTO TIEpEMENINBAaHUs B TeueHue 15 mun op-
TAaHUYECKUH CJIOW OTHENISIM M yIaphBalld PACTBOPUTEIh B BaKyyme IpHU
50°C. [lvnenTua KpHCTAIM30BBIBAIMA U3 PAacTBOpa JTHJALIETATa U CIIHPTA.
Beixox 74% (0.25 2, 0.519 mmonn), T, 188-190°C. Haiineno, %: C 52.10;
H 6.09; N 11.48. C;;H30N4O;S. Beruucneno, %: C 52.27; H 6.27; N 11.61.
Crextp SIMP *H (DMSO/CCly, 8, m.a., Iy): 1.20 (0.6 H, 1, J = 7.2, CHs);
1.23 (2.4 H, n, CH3); 1.38 (1.8 H, ¢, C(CHa)3); 1.40 (7.2 H, ¢, C(CHa)s);
1.75-1.86 (4H, m, (CH,),, CsHs); 2.65 (2H, m); 2.72 (2H, m, (CHy)2, CeHs);
2.90 (2H, 1, J = 5.7, CH,CH); 3.96-4.08 (1H, m, CHCHj3); 4.56-4.64 (1H, wm,
CHCHy,); 6.36 (1H, br. x, J = 7.2, NH); 6.90 (2H, br., NH,); 7.92 (1H, br., &,
J=7.2,NH); 11.76 (0.8H, br.,) u 11.81 (0.2H, br., NH).

Moayuyenne BOC-(S)-ananmnia-(S)-p-(3'-unano-4,5,6,7-rerparuapo-
oeHzornoden-2-uia-kapoamouii)asannna (6). B miockogoHHy0 KOIOY ¢
marautHON Mmemankoi momemanu 0.169 2 (0.575 mmons) (S)-B-(3'-umano-
4,5,6,7-rerparunpoden3oTrodeH-2-mi-kapoamowmn)anannna, 1.07 mz 0.5 M
pactBopa eaxoro uHatpa u 0.014 2 (0.167 mmons) nMIEeBoOi COIBI U HATpEBa-
JM 10 PacTBOPEHHsI aMHUHOKHCJIOTBI. 3aTeM IMPH KOMHATHOW TeMIieparype
no6asisuiu 0.15 2 (0.523 mmons) cykumaumunnoro 3¢upa BOC-(S)-ananu-
Ha B 1.5 Mz avokcaHa, IepeMeIMBalIi PEAKIIMOHHYIO CMECh B TEUEHHE 3 4 U
OCTaBJISUIM HA HOYb B XOJOAMIbHUKE 1ipu Temmeparype 5°C. Ha criemyromuit
JIeHb B COZIEPKUMOE KOJIObI 00aBsu 5 mr atunanerara, 2 ma 10% numoH-
HOW KucI0Thl U 0.2 2 xjopuctoro Hatpus. [lociie MHTEHCMBHOTO MEePEMEIIH-
BaHMS B T€YEHUE 15 Mun OpraHUyecKHil CJIOW OTAETSIN U yIapuBalld PacT-
BopuTesb B Bakyyme nipu 50°C. JlunenTu BbIACsIM PACTUPAHUEM B TeKCa-
ne. Beixox 82% (0.2 2, 0.431 mmons), t.un. 180-182°C. Haiineno, %: C
54.10; H 59.95; N 12.01. Cy1H2gN4OgS. Beruncaeno, %: C 54.30; H 6.08; N
12.06. Criextp SIMP *H (DMSO/CCly, 8, M., Iy): 123 3 H, 1, J = 7.2,
CHs); 1.39 (9H, ¢, CH3); 1.77-1.87 (4H, M, (CHy),, CgHs); 2.52-2.62 (4H, wm,
(CHy)2, CeHs); 2.92 (1H, an, J = 16.0, 6.3, CH,CH); 3.02 (1H, nx, J = 16.0,
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5.6, CH,CH); 3.94-4.07(1H, M, CHCHs); 4.57 (1H, aan, J = 7.6, 6.3, 5.6,
CHCH;); 6.37 (1H, br. x, J = 7.8, NHCH); 7.85 (1H, br. x, J = 7.5, NHCH);
11.46 (1H, br. C, NH) 1 br. COOH.

4,5,6,7-SESLUSPALNLELYNRDPADEL NELAFLEYUNA, (S)-a-ULELP LD
WoUWLS3ULLELP YUPLUNUUUL LAL YhNENShLELD URLREGQ

N. b NuuNe3uwL

N-Splo-prvinfyopupljuppntfy-(S)-upwbpl wlfbuufdff b Ebfdfpndbpuuby duopn
n§ lll.l[[uﬂl.l.l[lnLglu‘/[liI uufﬁfuuﬂﬁnl_ilbp (S)'B'(gr'llulpllullfn[ll)' I (S)-B-(3’—5[1mbn—4,5,6,7—
wnbunpus S frpprnplibig [ fn b= 2-py-Quippudnfy) -O-wpuibifaf Sfpduts s ufif@lgyly by Gnp
frglpnfupihp: Viwpnpuplobpp bl ppolubgdly § wlnfugdud b@bpubpf by
fuu[[ru[.‘

<<'/7Luuu 0illlllJil>> <LlllfLLllll.l.l[1q_ZLu‘/[lil &["-'-“-Z-[’[’ ozl_flnL[JJLuJF ﬁpwl[wiu.ugl{bl 4‘ (S)—B—(.?'—
Yuuppundnfy-4,5,6,7-ulinpu S popnplig s g bi-2- - juppudnfy) - wpubft b (S)-B-(3"
ghurtin-4,5,6,7-wlinpuS puypnplisgnfdfin g bi-2-fy-juppudnfy) -Ccwypubifly - wpupnohog dp
upp whupnpgbilpf Shwpunfnp hiputiulpl Sl Fynibbpp puguupmn: Snyy
fpufufsnd  sdmpblymgp fpunnegwdphy: Ponp Sbmmgrnfwd  wbupopygibpp, bbb
Swrfusbomlyuslinc Jyuidp, fupny By Quiligfuaiy dp qupp $hpdbiunbbpl wpghjulfishibp,
Py lwl[l.uq.nLJil ulplynl_il# 127 5111.5wa[1[7[ N—t—BOC—(S)—wlwilﬁ[—(S)-B-(3’—[lwl1[1uufn[1[—
4,5,6,7-unln gl frippmplibignFn g bl-2-fy-fuppuidnfy)-O-upubifip e N-t-BOC-(S)-uuitify-
(S)-B-(3’—g[uui1n—4,5,6,7-Lnln.n[11.u4[uH1aniuln[n7[1nq)bil—z—ﬁ[—llwpgl.mfnﬁ[)-(X-wlwil[tflﬂ.'
Opfiusly, N-1-BOC(S)-uspustafyy-(S)-B-(3"husppusdnfsy-4,5,6,7-wbnpus fipprplilognfdfm p liti-
2-fpy-lyppprsidnfy)-Cc wpuiflop Sustonfruntoncd & wyprnbfiignmdunndbdfy bufbpugp wn-
by wpglbpulpg, fpul N-t-BOC-(S)-uyuitsfy-(S)-B-(3"ghurtin-4,5,6, 7-ulunpu S frypn-
plitugn[Ffnpble-2-py-uppudnfy)--uyubifiay [Fhnjuyfl pmnbugf:

Upnynitprdd dyuslysfliy b Sinp spfpugbugpinfpibp N-t-BOC(S)-uspusbify~(S)-B- (3 uspprar-
Jn[rl)- I N't'BOC‘(S)'Lululil[ll'(S)'B'(g"gluuiln'4,5,6,7‘"1[7"1["”4[1'1-[1"[1[71“1"[3["1lglliil'z'ﬁl'
Yuuppusidnfy)-Coupuibsfiispy ufsbafFgls upuydubibilp:

SYNTHESIS OF NEW DIPEPTIDES USING
4,5,6,7-TETRAHYDROBENZOTHIOPHENE-CONTAINING ANALOGS
OF (S)-a-ALANINE

H. . HAKOBYAN

Scientific and Production Center “Armbiotechnology” NAS RA
14, Gyurjyan Str., Yerevan, 0056, Armenia
Fax: (374-10) 654183 E-mail: armbiotech@gmail.com

New dipeptides were synthesized using N-tert-butyloxycarbonyl-(S)-alanine and
enantiomerically pure non-protein amino acids - (S)-B-(3'-carbamoyl)- and (S)-B-(3'-
cyano-4,5,6,7-tetrahydrobenzothiophen-2-yl-carbamoyl)-a-alanine. The peptide synthe-
sis was conducted by the method of activated ethers.

Detection of the possible biological properties of a number of peptides containing
non-protein amino acids (S)-pB-(3'-carbamoyl-4,5,6,7-tetrahydrobenzothiophen-2-yl-
carbamoyl)-o-alanine and (S)-B-(3'-cyano-4,5,6,7-tetrahydrobenzothiophen-2-yl-
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carbamoyl)-a-alanine was carried out by the “Online Pass” program. It was shown that
they could have different biological activity depending on the specific structure of the
molecule. All considered peptides are likely to be inhibitors of a number of enzymes.
But the best results showed N-t-BOC-(S)-alanyl-(S)-p-(3'-carbamoyl-4,5,6,7-
tetrahydrobenzothiophen-2-yl-carbamoyl)-a-alanine and N-t-BOC-(S)-alanyl-(S)-B-(3'-
cyano-4,5,6,7-tetrahydrobenzothiophen-2-yl-carbamoyl)-a-alanine. For example, N-t-
BOC-(S)-alanyl-(S)-B-(3'-carbamoyl-4,5,6,7-tetrahydrobenzothiophen-2-yl-carbamoyl)-
o-alanine is a potential inhibitor of protein-glutamate methylesterase but N-t-BOC-(S)-
alanyl-(S)-B-(3'-cyano-4,5,6,7-tetrahydrobenzothiophen-2-yl-carbamoyl)-a-alanine - of
thiol protease.

As a result, the conditions for the synthesis of new dipeptides — N-t-BOC-(S)-
alanyl-(S)-B-(3'-carbamoyl)-4,5,6,7-tetrahydrobenzothiophen-2-yl-carbamoyl)-a-alanine
and  N-t-BOC-(S)-alanyl-(S)-B-(3'-cyano-4,5,6,7-tetrahydrobenzothiophen-2-yl-carba-
moyl)-a-alanine have been elaborated.

h@ @
O. N
XT%E N

R = CONH, and CN
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IMoctymuo 14 111 2019

MccnepoBaHbl pa3nuyHble noaxoabl K cuHTesy 1,2,4-TpusamelleHHbIX 5-uMmvaasonoHoB B3au-
MOZENCTBMEM HeHacblleHHbIX 5(4H)-okcasonoHoB nnu ammaoB N-3amelleHHbIX a,B-aerngpoamu-
HOKMCIIOT C TakKUMW CUIUITUPYIOLLMMK areHTamu, kak TpumeTtunxnopcunad u 1,1,1,3,3,3-rekcame-
TunaMcunasaH. YCcraHoBneHa BO3MOXHOCTb CUHTE3a LeneBbiX 5-uMnaaso- MOHOB M3 HEHacbILLEeH-
HbIX 5(4H)-okca3onoHoB obbeanHeHem cTtaguii o6pasoBaHNs COOT-BETCTBYHOLLMX aMUO0B M Npo-
LLleccoB UX germapatauui B “ogHon konbe”. M3yyeHbl Takke aHTUXONMMHICTEpPasHble CBOMCTBA CUH-
Te3npoBaHHbIX amnaoB N-3aMeLleHHbIX a,B3-AerMapoamu-HOKUCIIOT U COOTBETCTBYOLWNX 5-umuaa-
30/10HOB MO OTHOLLEHMIO Kak K aueTunxonuHactepase (AX3), Tak n k 6ytupunxonuHactepase (by-
X3). YcTaHoBNEHO, YTO uccneayemMble COEAMHEHNS B OCHOBHOM MPOSBIIAT CneunguyHoOCTb No oT-
HoweHuto k ByX3. MpuBeaeHbl AaHHbIe JOKMHM-aHanm3a HeKoTopbIX 5-MMMAAa30noHOB C MOHOMeEpa-
MU kak AX3, Tak n byX3.

Puc. 2, Tabn. 3, 6ubn. ccbinok 27.

W3BecTHO, uTo 1,2,4-TpHU3aMellleHHbIE S5-UMHUIa30J0HbI NPEICTABISIOT
0O0JIBIIION MHTEpEC B KauecTBe (DM3MOJIOTHUECKH aKTUBHBIX COCTUHEHHH [1-
3].

Panee Hamm ObUTO ycTaHOBIEHO, uTO TpuMeTunxiopcuinan (TMXC) [4-
6] u 1,1,1,3,3,3-rekcamerunaucunazad (MJIC) [4-10] B kagecTBe peareH-
TOB MOT'YT OBITh PUMEHEHBI B CHHTE3€ S-MMH/Ia30JI0HOB.
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Hactosimas pabora nocssiieHa U3y4eHHI0 pa3InYHbIX MMOJIX0I0B K CHUH-
te3y 1,2,4-Tpu3aMeneHHbIX S-UMUIa30JI0HOB (23-36) peakimell HEHACHI-
meHHbIX S(4H)-okcazononoB 1-6 ¢ amunamu N-3amerneHHBIX o,B-aeruapoa-
muHOKucIOT 11-22 xak ¢ TMXC, Tak u ¢ TMJIC.

Peakuun 5(4H)-okcazononoB ¢ TMXC ocyiecTBiasuid B NPUCYTCTBUU
TpusTHIIaMuHa B JIM®DA B yCnOBUSX KHUITSTYCHHS PEAKIIMOHHONW cMecH (TTyTh
A), mpu 3TOM BBIXOJbI I1IEJIEBBIX MPOIYKTOB KOJEOIIOTCS B mpenenax 52-
71%. Tlpu nermppataruu xe amMuaoB N-3aMeIIeHHBIX o, -IeTUAPOaAMUHO-
kuciot 11-22 TMJIC-om B JIM®A BBIXOIBI IIENIEBBIX COCIHHEHHH COCTaB-
nstoT 62-94% (myts B2). Otmerum, uto amuabl 11-22 nmonydeHsl B3anMo-
JericTBUeM HeHachleHHbIX 5(4H)-okcazonoHoB 1-6 ¢ cOOTBETCTBYIOIUMU
amuHamu 7-10 xumnsraernemM B stwianerate (myTh b1). YauTeiBas 60mbIIyro
PEaKIMOHHYIO CIIOCOOHOCTh HEHACHIEHHBIX S5(4H)-0kca3010HOB 1O OTHO-
HICHUIO K aMHHaM, HaMH HCCJIeI0BaHa BO3MOXHOTh CHHTE3a LIEJIEBBIX MPO-
IyKTOB TipoBeaicHreM ctaauii b1 u B2 B “omxHoii kon6e” (myTh B).

1). NH,R! 2). (Me;Si),NH
Ar (o) Ar (0]
\ | Me;SiCl, NEt; A\
+ NH;R >
N N—R!

A

N\(O 7-10
R

K 23-36
1-6 l 51 -
Y o
R‘/< NH—R!
NH S (Me;Si),NH
B2
Ar’

11-22

1,11,23: R=Ar = R'= CgHs; 12,24: R=Ar = CgHs, R'= C¢H,OCH;-4; 13,25:
R=Ar = C¢Hs, R'= CgH4Br-4; 14,26: R=Ar = CgHs, R'= C¢H,COOH-4;
15,27: R=Ar = Cg¢Hs, R'= CgH4,COOC,Hs-4; 16,28: R=Ar = CgHs, R=
CH,Cg¢Hs; 2,17,29: R= R! = C¢Hs, Ar= C¢H,OCHs-4,; 18,30: R= CgHs, Ar=
R!= CsH,OCH;-4; 19,31: R= CgHs, Ar= CgH,OCH3-4, R'= CgH4Br-4; 32:
R= CgHs, Ar= CgH,OCHs-4, R'= CH,CgHs; 3,20,33: R=R'=CgHs;, Ar=
CeH4Br-4; 4,21,34: R= 4-CH30CgH,, Ar=R'= Cg¢Hs; 5,22,35: R= 4-BrCgH,,
Ar= R'=CgHs; 6,36: R= 3-O,NCgH, Ar= CgHs, R'= CH,CgHs.

B cBs3u ¢ 3TUM B3auMOCHCTBUE HEHACHIICHHBIX 5(4H)-0Kkca3010HOB ¢
amMuHaMu npooAuiiu B JIM®DA B yCIOBUAX KUIISTYEHHUS C TTOCIEIYIOIIUM J10-
6asiienueM 'MJIC k peakIMOHHOW cMecH. 3aBUCUMOCTb BBIXOJIOB LIEJIEBBIX
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S-ummnazononos 23-36 ot nmyteit cuHTe3a A U B 1 Bpemst mpoBeieHUs peak-
yu npuBeaeHsl B Tabn. 1. Kak BugHo u3 tabn. 1, ucnonb3oBanue meroaa B
MPUBOAUT K MOJIOKHUTEIBHBIM pe3yibTaTaM B ciydae 1,2,4-Tpu3aMenieHHbIX
5-uMuAa30g0HOB. OTMETHUM, YTO MPU ITOM UCKIHOYAETCS MPOLECC BbIAEIE-
Hust aMu7ioB N-3amereHHbIX o,3-IeruApOaMHUHOKUCIOT, YTO W TMOBBIIIAET
CKOPOCTbH BBIJICJICHUS TIEJIEBBIX MPOIYKTOB (25-75 mun). ItoT hakT, a Takke
CPaBHUTEIBHO BBICOKHE BBIXOJIBI LIETEBBIX S-uMH1a30710HOB (58-89%, pac-
YeThl ClIeJaHbl UCXOAs U3 HeHachleHHOTo 5(4H)-okca3om0Ha) CBUAETENBCT-
BYIOT 00 3 pexTrBHOCTH MeToa B o cpaBHeHuIo ¢ Metogamu A u b.

B SAAIMP cnekrpax momydyeHHbix amugoB 11-22 u umugazononoB 23-36
CUHIJICTHBIN CUTHAJl BUHWIBHOTO NPOTOHA MPOSBISETCS COOTBETCTBEHHO
mpu 7.05- 7.11 u 7.11-7.23 m.0., 9TO CBUACTEILCTBYET O Z-KOH(UTYpAIUU
3TUX COEAUHEHUI.

HccrnenoBanbl aHTUXOJIMHACTEPA3HbIE CBOWCTBA CUHTE3UPOBAHHBIX COE-
nuHeHnid 11-36 110 OTHOIICHHIO KaK K aneTwixoiauHacTepase (AXD), Tak U K
oyrupuinxonunicrepaze (byX09). IlonydyeHHble naHHBIE TPUBEAEHBI B TA0II.
2. CornacHo 3TUM JaHHBIM, aMuabl 11-22 sBistoTcs cnabbIMu HHTHOUTOpA-
MU 110 OTHOIICHHUIO K 000MM (epMeHTaM. B 3ToM psiy cpaBHUTEIBHO BBICO-
KYIO0 aHTUOYTUPHIXOJIMHICTEPA3HYIO aKTUBHOCTD TPOSIBISIET 4-OpOMaHUIIN
N-6enzomn-a,B-nerunpodennnananuna (13). Ormernm, yro amua 13 nposs-
nseT cnadyro cneruduaHocTh (1.5 pasa) mo otHomeHuto kK by X0.

Kak no orHomenuto k AX9, Tak u no orHoueHuto k byX?9, 1,2,3-tpu-
3aMelIeHHbIE 5-nMHIa3050HbI (23-36), M0 CPABHEHHIO C COOTBETCTBYIOIIH-
MU amunamu 11-22, mposBISIOT BBICOKYIO aHTHXOJIMHICTEPA3HYIO aKTHB-
HOCTb. B psmy 5-ummnazononoB 1-6en3mi-2-¢penmn-4-0eH3nmmieH-5-nmMu-
nazonon (28) u 1-6ensui-2-(3-uutpodernn)-4-0eH3umH e H-5- MU 1a30710H
(36) B xoHueHTpawuK 8X10°M MOTHOCTBIO TOAABIAIOT AKTHBHOCTH ByXD n
SIBIISTIOTCS crielMUIHBIME (OKOJIO 7 pa3) 1Mo OTHOIICHHUIO K 3TOMY (hepMeHTy.

BBenenne MeTokcHUrpynmsl B CTPYKTYpY 2-(heHun-4-O0eH3mmuiaeH-5-
MMH1a30JI0HA (23) IOKa3bIBAET, YTO CPABHUTEILHO BBICOKYIO aKTUBHOCTh 10
OTHOLICHHIO K 00ouM depmentam mposiBisier 1,2-mudennn-4-(4-meTokeu-
GensuanaeH)-5-umuaasonon (29), KOTopelii B KoHIeHTpauun 8x10°M mo-
naBinsieT akTuBHOCTH AXD Ha 62%, byXD — Ha 82%.

B ciaywae Gpomconmepkamux S5-MMuaa3onoHoB (coeauHeHus 25, 33 u
35), no cpaBHEHHIO ¢ S-UMHIa30I0HOM (23) 10 oTHOIIEeHHI0 K AXD, yBenu-
YeHUE aKTHMBHOCTH HaOmromaercs y 1,2-mudennn-4-(4-0poMOeH3UIMIEH )-5-
nmunazonona (33), B To Bpems kak 1-(4-6pomdenmn)-2-denmn-4-6eH3mm-
neH-5-umnaazonon (25) B konuenTpamun 8X10°M mojaBiseT akTHBHOCT
byX?3 na 72%.

s amuna 13 u umuazononoB 23-25, 28, 29, 34, 36 Hamu TakKe orpe-
JEJSUTICh KOHICHTPAIMK, MHruOupyromue xoiuHdctepassl Ha 50% (1Cs)
(tabun. 2). [lomyuyeHHBIC NaHHBIC CBUCTEIBCTBYIOT O TOM, 4TO (Z)-3-O¢H-
30mMI1-5-0eH3mnuaeH-2-herun-3,5- nuruapo-4 H-umunazon-4-ou (28) u (Z)-5-
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(4-merokcubensunuaeH)-2,3-nudpennn-3,5- murunpo-4 H-umuaaszon-4-o1
(29) mpoSBIAIOT CPABHUTEIHHO BHICOKYIO aKTUBHOCTB MO OTHOIICHHUIO KaK K
AXD, tak u k byX3. OtmeTnm, uto coenuuaenus 28 u 29 MposIBIAIOT TaKKe
CPaBHUTEJIBHO BBICOKYIO CHIEIIM(PUUHOCTD MO OTHOIIEHHIO K By XD.

Tabnuya 1

3aBucuMOCTH BBIX0J0B 1,2,4-TpU3aMenIeHHBIX 5S-MMUIa30J10HOB
oT myTeil cuHTe3a A u B v BpeMsi NpoBeeHNs peaKInu

Coenune- Bpewms peakiuu, mun Brixon nponykra, %
HUE nyTh A MmyTh nyte B | myts A IIyTh nyTs B
b2 b2

23 40 20 40 65 93 84
24 60 30 — 67 84 —
25 60 40 40 65 94 89
26 — 25 — — 91 —
27 60 25 - 71 83 -
28 - 15 30 - 80 78
29 100 45 75 o7 89 86
30 — 150 - - 83 -
31 — 50 — — 52 —
32 — — 75 - - 58
33 40 30 — 52 79 —
34 120 50 — 64 89 —
35 40 25 - 64 90 -
36 — — 25 — — 83

OcyIecTBIeH TOKUHT-aHAIN3 coeanHeHnit 23, 24, 29, 34 kak ¢ AXD,
Tak u ¢ byX0.

[TonmyyeHHbIe PHEpreTUYECKHE MOKa3aTenn — cpenHss sHeprust [ubo6ca
(AGp), xommIekcooOpa3oBaHUs KOH(DOPMEPOB HCCIETYEMBIX COCANHEHUH
CBHUJIETENILCTBYIOT O TOM, YTO BCE COCIMHEHHUs, KpOME HMHIa30j10Ha 24,
MPOSIBJIAIOT CPaBHUTENILHO Oojiee BbIcOkME 3HadeHus ¢ byX0D, uem ¢ AXD
(Ta6mn.3). OT™MeTHM, 9TO Takas KapTHHA HAOJIOMAeTCsl TaKKe TPU COMOCTaB-
JICHUH JaHHBIX CIIeU(UIHOCTH coeauHenni 23, 24, 29, 34 (tab6mn.2).

Jlia onpenenenus cpoacTBa ucciaeayeMsix coequnennii ¢ AX9 u byX0O
OBUTH paccYMTaHbl KOHCTAHTHI cBs3biBaHMs (K.) ¢ MOMOIIBIO JaHHOTO ypaB-
HEHHSI:

_AGaverage

1
AGeXp = —RT |ﬂ(?j : K = exp RT

rie AGayerage — PHEPTHA B3aUMOJeicTBHA, R — razoBas nocrosiHHas, T — a0-
CoJoTHas Temreparypa, K, — koncranra cBssbiBanus [11,12].
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HOJ'Iy‘ICHHI:IC PE3YIbTAThl KOHCTAHT CBA3bIBAHHA ITPUBCICHELI B Tabm.3.

Tabnuya 2

JlaHHbIe AHTUXOJMHICTEPA3HBIX CBOMCTB aMi10B N-3aMeleHHbIX
o,p-nermapoamunokucyaor (11-22) u 1,2,3-Tpu3amMenieHHbIX
5-mmMuaa30;10H0B (23-36) npu KonuenTpauuu 8x10°M

Coenunenne | MarmbupoBanue | Uarubmposanme | 1Cso, NM, | 1Cs, NM, | A/b mu
AXD, % byXD,% AXD (A) | ByXD (b) B/A*
11 25 5 — - -
12 9 1 — - -
13 48 69 1900+100 | 1229+31 | 1.55-
ByXD>
14 34 9 — - -
15 35 8 — - -
16 5 6 — - -
17 30 22 — - -
18 38 14 — - -
19 19 19 — - -
20 40 20 — - -
21 45 2 — - -
22 2 7 - - -
23 34 39 69131230 | 6417+20 | 1.1-by-
XD
24 29 21 5278+278 | 6870+203 13-
AXD
25 31 72 3814110 | 1593+74 | 2.4-by-
XD
26 34 4 - - -
27 25 4 — — -
28 40 100 565+39 77+2 7-byX3
29 62 86 698+71 63+12 11-by-
XD
30 47 35 — - -
31 38 42 — — -
32 31 35 — - -
33 45 30 — - -
a4 31 43 8070+260 | 2012+345 | 4.01-
byXD
35 10 15 — — -
36 50 100 6110+110 | 926+74 | 6.6- By-
XD
*cnenn(puIHOCTh
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Tabnuya 3

Buodusnyeckune nokasareau (AG.p — cpeanss 31eprus 'néoca
(kxkan/mons); K. -KOHCTaHTa CBSI3LIBAHNS) B3aUMO/IECTBUSA
coennHeHuii 23,24,29,34 ¢ akTUBHBIMH IIeHTPAMH
AlETUJIXOJTUHICTEPA3bI M Oy THPUIXOJTUHICTEPA3DI

Burodus. CoennHeHHS
depMeHT
AAHHEBIC 23 24 29 34
AG, -8.67+0.43 -7.84+0.39 -8.1+£0.40 -7.28+0.36
AX3 6 5 5 5
K. 1.5X10 6.3X10 1.8X10 4.3X10
AG, -9.2+0.46 -7.78+0.39 -9.12+0.45 -10.14+0.50
ByX9 6 5 6 7
K. 5.0x10 4.7x10 4.4x10 2.4x10

J1s1 BBISIBJIEHUS! TUIIOB CBA3BIBAHUSI UCCIEAYEMbIX coequHeHul ¢ AXD
u byXD Ob1 poBeZieH KOH(POPMALMOHHBINA aHAIN3, PE3yIbTaThl KOTOPOTO
IIpUBENEHBI Ha puc. | u 2.

Heo6xonumMo OTMETUTh, YTO KOMILIEKCOOOpa30BaHUE HOCHUT, B OCHOB-
HOM, THIpo(oOHBIH XapakTep, XoTsa mas1 AXD y coennnenuit 29 u 34 Ha6-
JIIO/IAl0TCS. €JUHUYHbIE BOJIOPOJHBIE CBA3M C KOHCEPBATHBHBIM aMHHOKHC-
noTHBIM octaTkoM TYr341. Jlns AXD Obl1o0 nACHTUGHUIUPOBAHO 4 aMHMHO-
KHCJIOTHBIX OCTaTKa, KOTOPbIE BOBJEUYEHHI B IMPOIECC KOMILUIEKCOOOpa3oBa-
uust. Takumu seisiiotest Tyr341, Trp286, Phe295 u Val294. Bee nepeunc-
JICHHbIE€ AMUHOKHCJIOTHBIE OCTaTKH BXOJAAT B COCTaB AaKTHBHOI'O IIEHTpa
AXD, 0 4eM CBHIIETENIBbCTBYIOT TAK)KE JIUTEpaTypHble JaHHble [13,14].

[Tony4yennsle pe3ynbTaTshl KOH(OpMaIoHHOro ananusa byXD cuze-
TENBCTBYIOT O TOM, 4TO, 110 cpaBHeHUI0 ¢ AXD, y byX0O BonopoaHsie cBs3H
He oOHapyxeHnsl (puc.2.). KommiekcooOpa3zoBaHue MpoOUCXOIUT 3a cueT 00-
pasoBaHus TUAPO(OOHBIX B3aUMOIEHCTBHUI. B mporecc B3ammoaeicTBus
coenuHeHnin 23, 24, 29, 34 BoBieUeHbl aMHUHOKHWCIIOTHBIE OCTAaTKH 1rp82,
Tyr332, Leu286.

UzBectHo, uto Trp82 sBisieTcss OMHUM M3 KIFOYEBBIX OCTaTKOB, 00Opa-
3YIOIIHX “XOJMHCBSI3BIBAIOILYIO YaCTh KATAIMTUYECKOTO LIEHTpa caiTa CBS-
3piBanus Uit byXD. Tyr332 naxoaurtcss B mepuQepuitHoOil 30He “TOPIOBH-
HBI” aKTUBHOTO IIeHTpa. OH 00pa3yeT ¢ JpyrMMH aMUHOKHCIOTHBIMHU OCTaT-
KamH “nepudepuitHyto aHHOHHYIO YacTh 1 BOBJICUEH B TMPOIIECC UACHTH(H-
Kallui HATUBHOTO Juranaa. Leu286 spnsercs OTHUM U3 OCTATKOB “‘allUJICBSI-
3pIBalONIed yacTu’ KaTaauTuaeckoro neHrpa byX0d [15-17].

Taxkum 00pa3om, COrIacHO pe3ynibTaTaM AOKHWHT-aHAJIN3a, BCE UYETHIPE
COEIMHEHMSI B3aMMOJCHCTBYIOT C aKTHBHBIM IIEHTPOM HATHBHOI'O JIUTaHJa
MoHOMepoB AXD u byX0.
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Puc. 1. Busyanusaums B3aMMoaencTBUS aMUHOKUCIIOTHBLIX OCTATKOB caiTa cBasbiBaHusa AXO
C uccnegyeMbiMu coeauHeHnamn 23, 24, 29, 34: cepble NyHKTUPbl — rapodobHble B3aMmo-
OencTBus, YepHole — BogopoaHble (B Tabnuue cepbiM 0603Ha4YeHbl aMUHOKUCIIOTHBIE OCTaTKu,
BOBJIEYEHHbIE B NMPOLLECC KOMMNIEKCO0Opa3oBaHus).
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Pwnc.2. Busyanusaums B3avMMogencTBUS aMUHOKMCIIOTHBIX OCTaTKOB cawTa cBsidblBaHUs ByXO
C uccnegyeMbiMy coeauHeHnamn 23, 24, 29, 34: cepble NyHKTUPbl — rnapodobHble B3aMmo-
Oencteus (B Tabnuue cepbiM 0603HAYEHbI aMUHOKUCIIOTHLIE OCTaTKW, BOBMIEYEHHbIE B MPO-
Liecc KOMMnnekcoobpasoBaHus).

Kanmunater 29 u 34 nposBISIFOT BRICOKOE CPOJICTBO MPU KOMITIIEKCO00-
pasoBannu ¢ byXD. Pe3ynprarsl KoH)OPMAIMOHHOTO aHAJIN3a CBHIETEIHCT-
BYIOT O TOM, YTO aMHHOKHUCIIOTHBIE OCTAaTKH, BOBJICYCHHBIC B MTPOIIECC KOMII-
JeKco00pa30BaHMs, UMEIOT KPUTUYECKHE 3HAUCHHS MPU B3aUMOJCHCTHUH C
HATUBHBIM JIUTaH]IOM.
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3KC]’[epI/IMeHTaJII>Haﬂ 4acTb

UK-cexkTpsl COEOIWHEHUM 3aperucTpUpOBaHbl HAa  CIEKTPOMETpE
“Nicolet Avatar 330” B BazemuHOBOM Macie. Crektpsl IMP ‘H momyuersr
Ha npubdope Varian “Mercury 300” ¢ paboueii gactoroit 300 My B pacTBO-
pe IMCO-ds. Xumuueckue caBurd B crekrpax SIMP 'H MPUBEACHBI OTHO-
CUTENBbHO cHUrHana BHyTpeHHero cranaapra — TMC. Konrpons 3a xomom
peakiuii ¥ ONpe/IesICHHe YUCTOTHI MOTYYSHHBIX COSAMHEHHN OCYIIIECTBIICHBI
meromoM TCX (Ha mmactunkax “AlugramXtraSILG/UV)” B cucteme pact-
BopHTeJeH OeH30I—MeTaHou, S5:2, npossieHue — Y@ nyun. TemnepaTypsr
[UIABJICHHS ONPEIeIeHbl Ha MUKPOCTOUKe “Boetius”.

Oxkca3osoubl 1-6 ¢ IK30UMKINYECKON ABOWHOM CBSI3bIO MOIYYEHBI IO
merony [18].

Anminasl N-3amemeHHbIX o,3-1erugpoamunokuciaor (11-13, 16-
21). K pactBopy 6 mmonei nenacoiennoro 5(4H)-okcaszonona B 10 mz 31u-
janeraTta A00aBsuM 6 MMmonel aMUHA U KUISITUIM ¢ OOpaTHBIM XOJIOANIb-
HUKOM B TedeHue 60-120 mun. [lanee xk peakunoHHol cMmecu n106aBsn S0
M 3hupa, 00pa30BaBLIMICSA 0CATOK OT(HUIBTPOBBIBAIIH, CYIIMIN HA BO3IyXe
U NepeKpUCTAIUIN30BbIBAIM U3 50% 3TaHona.

Anmmnyx  N-Oenzomi-o,B-neruapodenniaananuna (11). I[Ipomomxu-
TeNbHOCTh peakuuu 60 mun, Boixom 81%, 1. i 257-258°C, R{0.80. UK-
criexTp, v, vt 1648 (C=0 amuzusiii), 3274 (NH). Crextp SIMP 'H, 8, m.
a.: 7.00-7.06 m (1H, Ar), 7.10 ¢ (1H, C=CH), 7.25-7.40 m, (5H, Ar), 7.44-
7.58 m (3H, Ar), 7.61-7.66 m (2H, Ar), 7.74-7.79 m (2H, Ar), 8.04-8.10 m
(2H, Ar), 9.97 yu. ¢ (1H, NH), 10.07 ¢ (1H, NH). Haiigeno, %: C 77.46; H
5.70; N 8.03. Cz,H18N,0, Brruucneno, %: C 77.18; H 5.30; N 8.18.

4-Metoxkcuanuaua  N-Oenzomin-o,B-germapopenmnananuna  (12).
[MpomosmwkurensHOCTh peakimu 90 mun, Beixom 91%, T. wi. 210-213°C, R
0.70. MIK-criektp, v, cm'™: 1645 (C=0 amumnsiit), 3274 (NH). Crnekrp SIMP
'H, 8, m. 1.: 3.78 ¢ (3H, OCH3), 6.79-6.84 M (2H, CgHy), 7.10 ym. ¢ (1H,
C=CH), 7.24-7.38 m (3H, Ar), 7.43-7.56 m (3H, Ar), 7.59-7.68 m (4H, Ar),
8.03-8.08 m (2H, Ar), 9.89 ¢ (1H, NH), 9.90 ym. ¢ (1H, NH). Haiineno, %:
C 74.33; H5.26; N 7.73. Cy,3H,N,O3 Brraucieno, %: C 74.18; H 5.41; N
7.52.

4-Bpomanuaun N-6enzomin-o,B-geruapodpennnananuna (13). Ilpo-
JOJDKMTEIILHOCTD Peakimu 25 mun, BuIxon 75%, T. . 245-248°C, R¢ 0.51.
UK-cniektp, v, cv™: 1641 (C=0 amuausiit), 3236 (NH). Crexktp SIMP 'H, 3,
M. 1.: 7.06 ¢ (1H, =CH), 7.26-7.42 m (5H), 7.43-7.57 m (3H), 7.60-7.65 m
(2H), 7.72-7.77 m (2H), 8.03-8.08 m (2H, Ar-H), 9.98 yu. ¢ (1H, NH), 10.24
ym. ¢ (1H, NH). Haiineno, %: C 62.88; H 4.29; Br 19.16; N 6.47.
C»,H17N>O,Br Brruncneno, %: C 62.72; H 4.07; Br 18.97; N 6.65.

N-Ben3zoni-o,3-aernapode HIIATAHNI--AMHHOOEH30iiHASI KHCJI0TA
(14). Cunres ocymectsien cormacuo [9]. Beixox 85%, 1. . 214-217°C, Ry
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0.31. UK-criextp, v, cm'': 1693 (C=0 amuzmubiit), 3303 u 3383 (NH). Criektp
SMP 'H, 8, M a.: 7.09 yur. ¢ (1H, C=CH), 7.26-7.40 m (3H, Ar), 7.44-7.57 m
(3H, Ar), 7.61-7.66 m (2H, Ar), 7.84-7.94 m (4H, CgH,), 8.03-8.09 m (2H,
Ar), 10.00 ¢ (1H, NH), 10.37 ¢ (1H, NH), 12.23 w (1H, COOH). Haiineno,
%: C 71.64; H 4.81; N 7.46. Cy3H13N,0,, Beruucneno, %: C 71.49; H 4.69;
N 7.25.

OtuinoBblii 3¢pup N-GeH3omiI-o,B-gernapodeHIIATAHNI-T AMHHO-
OeH3oitHOl KucaoThl (15). Cunte3 ocyuectBieH coryiacHo [9]. Beixop
82%, T. 1. 204-207°C, R;0.42. UK-criektp, v, cv™: 1642 (C=0 amumHblii),
3255 (NH). Crextp SIMP *H, 8, m. 1., I'y: 1.41  (3H, J= 7.1, CHy), 4.33
(2H, J=7.1, OCHy), 7.08 ym. ¢ (1H, C=CH), 7.27-7.40 m (3H, Ar), 7.44-7.57
M (3H, Ar), 7.62-7.67 m (2H, Ar), 7.87-7.95 m (4H, CgH,), 8.04-8.09 M (2H,
Ar), 10.02 ¢ (1H, NH), 10.43 ¢ (1H, NH). Haiineno, %: C 72.13; H 5.61; N.
6.84. Cy5H,,N20, Beruncneno, %: C 72.45; H 5.35; N 6.76.

Bemsunamua N-6enzomin-o,B-gernapopennnananuna (16) nonydeH
IIpY KOMAaTHOM Temmeparype. [IponoikuTensHOCTh peakuuu 24 u, BBIXOA
86%, . . 177-180°C, R;0.48. UK-crektp, v, en’t: 1639 (C=0 amuamsbIii),
3265 (NH). Cnektp SIMP H, 8, m. 1., T'y: 445 n (2H, J= 6.1, CH,), 7.16-
7.38 m (8H, Ar), 7.20 ¢ (1H, CH=C), 7.43-7.59 m (5H, Ar), 8.02-8.08 m (2H,
Ar), 8.45 1 (1H, J=6.1, NHCH,), 9.76 ¢ (1H, NH). Haiineno, %: C 77.24; H
5.49; N 7.93. Cy3H5N»O, Beraucneno, %: C 77.51; H 5.66; N 7.86.

Anumna N-6enzomwii-O-metwii-o,B-nernaporuposuna (17). Ilpomon-
KHUTEIBHOCTh peakuuu 90 mun, Beixon 83%, T. . 273-275°C, R{0.73. K-
criextp, v, eyt 1646 (C=0 amumausiit), 3250 (NH). Crextp SIMP 'H, §, m.
a.: 3.81 ¢ (3H, OCHj3), 6.86-6.91 m (2H, CgH,4), 6.98-7.04 m (1H, Ar), 7.10
ymr. ¢ (1H, C=CH), 7.23-7.29 m (2H, Ar), 7.44-7.56 m (3H, Ar), 7.56-7.61 m
(2H, CgHy), 7.72-7.76 m (2H, Ar), 8.05-8.10 m (2H, Ar), 9.87 ym. ¢ (1H,
NH), 9.95 ¢ (1H, NH). Haiineno, %: C 74.43; H 5.11; N 7.73. CyH»N,03,
Beruucieno, %: C 74.18; H 5.41; N 7.52.

4-Metokcuanuaua-N-oenzounn-O-metwi-o,3-geruaporuposuna (18).
[MpomosmwkurensHOCTh peakimu 30 mun, Boixom 61%, T. wi. 234-237°C, R
0.41. UK-criextp, v, cv™: 1646 (C=0 amumusiit), 3214 (NH). Crextp SIMP
'H, 8, m. 1.: 3.77 ¢ (3H, OCHs3), 3.80 ¢ (3H, OCH), 6.77-6.82 M (2H, CgH,),
6.84-6.89 m (1H, C¢Hy), 7.11 ¢ (1H, C=CH), 7.44-7.53 m (3H, C¢Hs), 7.54-
7.59 m (2H, CgHy), 7.60-7.65 m (2H, CgH,4), 8.03-8.08 M (2H, opmo-CgHs),
9.77 yu. ¢ (1H, NH), 9.80 yur. ¢ (1H, NH). Haiineno, %: C 71.94; H 5.29; N
7.15. Cy4H25N»O4 Beruucaeno, %: C 71.63; H 5.51; N 6.96.

4-Bpomannaua-N-6en3omi-O-MeTWI-o, 3-1ernIpoTHPO3NHA (19).
ITpo0KUTENLHOCTD peakimu 45 mun, Boixon 74%, T. mi. 230-232°C, R
0.36. UK-criextp, v, cv™: 1640 (C=0 amumusiit), 3241 (NH). Crextp SIMP
'H, 8, m. 1.: 3.81 ¢ (3H, OCHj), 6.86-6.91 M (2H, CsH4sOMe), 7.06 ¢ (1H,
C=CH), 7.36-7.41 m (2H, CgH4Br), 7.44-7.56 m (3H, mema, napa-CgHs),
7.56-7.61 m (2H, C¢H,OMe), 7.70-7.75 m (2H, C¢H,4Br), 8.04-8.09 m (2H,
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opmo-CgHs), 9.90 ymr. ¢ (1H, NH), 10.14 yur. ¢ (1H, NH). Haiineno, %: C
61.44; H 4.49; Br 17.96; N 6.03. Cx3H19N,O3Br Beruncneno, %: C 61.21; H
4.24,Br17.70; N 6.21

Anuinyx N-6enzomnin-4-opom-o,3-geruapopennnananuna (20). Ipo-
TOJDKHTENLHOCTD peakimu 20 mun, Boixom 87%, T. . 270-273°C, Ry 0.45.
UK-crextp, v, eu™: 1645 (C=0 amuanerii), 3251 (NH). Criexrp SIMP H, §,
M. 11.: 6.97-7.03 M (1H, napa-CgHs), 7.03 ¢ (1H, =CH), 7.21-7.29 m (2H, me-
ma-CgHs), 7.42-7.56 m (7H, Ar), 7.70-7.75 m (2H, opmo-Ar), 8.00-8.05 m
(2H, opmo-Ar), 9.93 ym. ¢ (1H, NH), 10.06 ymur. ¢ (1H, NH). Haiineno, %: C
62.98; H 4.26; Br 19.27; N 6.43. C2,H17N,0O,Br Brruucneno, %: C 62.72; H
4.07; Br 18.97; N 6.65.

Anuinyx 4-metoxkcudenzoni-o,B-neruagpodenuaanannna (21). Ilpo-
JIOJDKUTENLHOCTh peakuuu 120 mun, Beixon 88%, 1. mn.220-223°C, Ry 0.56.
UK-crextp, v, en™: 1669 (C=0 amuanerii), 3230 (NH). Crexrp SIMP H, 8§,
M. 1.: 3.87 ¢ (3H, OCHj3), 6.94-6.99 m (2H, CgH,), 6.99-7.04 m (1H, Ar),
7.05 ymr. ¢ (1H, C=CH), 7.23-7.38 m (5H, Ar), 7.59-7.64 m (2H, Ar), 7.71-
7.76 m (2H, Ar), 7.99-8.04 m (2H, CgH,4), 9.78 ¢ (1H, NH), 10.01 ¢ (1H,
NH). Haiineno, %: C 74.36; H 5.12; N 7.80. Cy3H20N203, Beruucneno, %: C
74.18; H 5.41; N 7.52.

Anung 4-opomoen3on-o,B-neruapodenniaananuna (22). I[Ipono:n-
KHUTEIBHOCTh peakuuu 25 mun, Beixox 72%, 1. mwn.237-240°C, Rf 0.32. UK-
criextp, v, eyt 1640 (C=0 amuausiit), 3200 (NH). Crextp SIMP 'H, §, m.
a.: 7.00-7.06 m (1H, napa-CgHs), 7.05 ¢ (1H, =CH), 7.24-7.31 m (2H, mema-
C¢Hs), 7.44-7.58 m (7TH, Ar), 7.72-7.77 m (2H, Ar), 8.01-8.07 m (2H, Ar),
9.97 ym. ¢ (1H, NH), 10.10 yur. ¢ (1H, NH). Haiineno, %: C 62.53; H 4.33;
Br 19,21; N 6.47. C»H7BrN,O,. Brruncneno, %: C 62.72; H 4.07; Br 18.97;
N 6.65.

1,2,4-Tpuzameniennbie UMUAa30a-5-0ubl. A) K pactBopy 2 mmorneti
HeHaceieHHoro 5(4H)-okcazonona B 10 mr IM®DA nobamnsiu 2 mmons
amuna, 0.65 2 (0.76 mn, 6 mmonerr) TMXC u 0.20 2 (0.30 rz, 2 mmonst) Tpu-
STHJIAMUHA W KHUISTHIA C OOpaTHBIM XOJOJWJIBHUKOM B Teuenue 40-
120 mun. Tlocne oxyaxaACHUs K peaKIMOHHOW cMecH 100aBisin 90 mn BO-
IIbl, OCTABIISUIM Ha 3 4, 00pa30BaBIIMICS O0CAIOK OTUIBTPOBBIBAIH U CYIIH-
T Ha BO3JTyXe.

b) K pactBopy 3 mmoneri anunuga B 10 mr MDA nobasnsiu 1.45 2
(1.85 mn, 9 mmoneir) TMJAC u KUOSATHIKA ¢ OOPATHBIM XOJIOHUIBHUKOM B Te-
gerne 20-150 mun. Tloce oxnaxaeHns K peaKMOHHONW cMecH T00aBIIsIH
pa30aBiIeHHBIN pacTBOp CoJsTHOU KucaoThl 10 pH 2, octaBinsiiu Ha 3 u, oOpa-
30BaBIIMICS 0CaJ0K OT(PUIBTPOBBIBAIM U CYLIMIIA Ha BO3AyXE.

B) K pactBopy 2 mmoneii nenacsiiennoro 5(4H)-okcazomnona B 10 mx
JAM®A noGaBnsiiu 2 mMmosis aMAHA, KUTISITHIA ¢ 00paTHBIM XOJIOIUILHUKOM
B Teuenue 15-45 mun, 3atem no6asmsum 0.96 2 (1.27 ma, 6 mmonerr) TMJIC
U TpoJIoJKaIy KumstueHne emie B reuenue 15-30 mun. [locne oxmaxaeHus K
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PEaKIIMOHHON CMeCH JT0OABIISIIH Pa30aBICHHBIA PACTBOP COJISTHOW KHCIOTHI
1o pH 2, octaBisiim Ha 3 u, 0Opa30BaBIIMICS 0CaJOK OT(HUIBTPOBBIBATIN U
CYIIMJIM Ha BO3JyXe€.

(2)-5-Bensmmnen-3,2-qudenni-3,5-muruapo-4 H-umuia3oui-4-oxn
(23). A) Iponomxutenprocts peakitnu 40 ymun, Boixon 65%. B2). Ipomon-
XKUTEIbHOCTh peakuuu 20 mun, Berxoa 93%. B). [IpogomkuTenbHOCTh peak-
un 40 (20+20) mun, Beixon 84%. T. mi. 190-193°C, R;0.82. UK-cnektp, v,
et 1717 (C=O-mukin). Crekrp SIMP *H, &, m. x.: 7.16-7.21 M (2H, Ar),
7.20 yur. ¢ (1H, C=CH), 7.30-7.48 m (9H, Ar), 7.52-7.57 m (2H, Ar), 8.27-
8.32 m (2H, Ar). Haiineno, %: C 81.63; H 4.77; N 8.47. CyH16N,0. Boruuc-
neno, %: C 81.46; H 4.97; N 8.63.

(2)-5-Bensmwmmnen-3-(4-merokcupenmn)-2-penna-3,5-quruapo-4H-
umMuaazosi-4-ou (24). A) IlpopomxkurensHOCTh peakiuu 60 Mmun, BBIXOJ
67%. B2). IlponomwkurensHocTh peakiuu 30 mun, Boixon 84%., 1. . 187-
190°C, R¢ 0.62. UK-crekTp, Vv, et 1721 (C=O-1uxi). Crextp AMP H, 8,
M. 1.: 3.84 ¢ (3H, OCHj3), 6.92-6.98 m (2H, CgHy), 7.07-7.12 m (2H, CgH,),
7.17 ymi. ¢ (1H, C=CH), 7.32-7.48 m (6H, Ar), 7.56-7.61 m (2H, Ar), 8.26-
8.31 m (2H, Ar). Hatineno, %: C 78.17; H 5.36; N 7.64. C,3H13N2O,, Borumc-
neno, %: C 77.95; H 5.12; N 7.90.

(2)-5-Bensmwimnen-3-(4-6pompennn)-2-penni-3,5-qnuruapo-4 H-
umMuaazosi-4-ou (25). A) IlpomomkurensHOCTh peakiuu 60 Mmun, BBIXOJ
65%. B2). IIponomkutensuocts peakuuu 40 mun, Beixon 94%, B). Ilponoin-
®uTebHOCTh peaktmu 40 (20+20) mun, Boixox 89%. T. . 192-195°C, R¢
0.78. UK-criextp, v, cm™: 1733 (C=O-mmkin). Crnekrp SIMP 'H, §, m. 1.
7.10-7.15 m (2H, C¢H4Br), 7.21 ¢ (1H, C=CH), 7.35-7.51 m (6H, Ar), 7.54-
7.60 m (4H, Ar), 8.26-8.31 m (2H, Ar). Haiineno, %: C 65.73; H 3.81; Br
20.02; N 6.71. CxHi5N,0Br, Beruncneno, %: C 65.52; H 3.75; Br 19.81; N
6.95.

(2)-4-(4-Ben3nauaeH-5-okco-2-penna-4,5-nuruapo-1H-umuaazon-1-
wi)0en3oiinasi kucjaora (26). b2) IIpomomxurensHOCTh peakuuu 25 MuH,
Beixox 91%. T. mr. 295-296°C, Rf 0.41. UK-cnextp, v, cm’': 1723 (C=0-
k). Cnextp AMP H, 8, M. m: 7.23 ymi. ¢ (1H, C=CH), 7.23-7.28 m (2H,
CeHy), 7.33-7.50 m (6H, Ar), 7.53-7.57 m (2H, Ar), 8.02-8.06 m (2H, CgsH,),
8.27-8.32 m (2H, Ar), 12.54 w1 (1H, COOH). Haiineno, %: C 74.61; H 4.55;
N 7.83. Cy3H16N»,O3 Brruncaeno, %: C 74.99; H 4.38; N 7.60.

OtuioBblii 3¢up (Z)-4-(4-0en3naumen-5-okco-2-peHni-4,5-murua-
po-1H-umuaa3zon-1-un)doensoiinoii kucaorol (27). A) Ilpomomxurens-
HOCTh peakuuu 60 mun, Boixon 71%. b2) IlponomkuTenbHOCT peakuu 25
mun, Bbixon 83%. T.mr 165-167°C, Rf 0.85. UK-cmektp, v, e 1709
(C=O-tmkn). Crextp SIMP *H, §, m.z1., I'y: 1.40 T (3H, J=7.1, CH3), 4.36 «
(2H, J=7.1, OCH,), 7.23 ym. ¢ (1H, C=CH), 7.26-7.30 m (2H, C¢Hy,), 7.33-
7.51 m (6H, Ar), 7.52-7.57 m (2H, Ar), 8.03-8.07 m (2H, CgH,), 8.27-8.32 m
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(2H, Ar). Haiineno, %: C 75.93; H 5.26; N 6.95. CsH20N,O3 Berumcieno,
%: C 75.74; H5.09; N 7.07.
(2)-3-ben3un-5-0en3uimnaen-2-penna-3,5-muruapo-4 H-umunazoJn-4-
oH (28). B2) [IponomxkurenbHOCTh peakuuu 15 mun, Beixon 80%, B). IIpo-
nomkuteibHOCTh peakuuu 30 (15+15) mun, Beixon 78%. T. mn. 147-149°C,
Rf 0.91. UK-cnektp, v, en’t: 1716 (C=O-1ukn). Cuexrp SIMP H, 8, ™. 1.
4.95 ¢ (2H, CH,), 7.09-7.14 m (2H, Ar), 7.19 ¢ (1H, C=CH), 7.21-7.31 m
(3H, Ar), 7.35-7.56 m (6H, Ar), 7.67-7.72 m (2H, Ar), 8.23-8.28 m (2H, Ar).
Haiineno, %: C 81.85; H 5.61; N 8.02. Cx3H;sN,O. Beruucneno, %: C 81.63;
H 5.36; N 8.28.
(2)-5-(4-MeTtokcuden3nnnaen)-2,3-nudeHuni-3,5-muruapo-4 H-umu-
na3oj-4-on (29). A) IlponomxkurensHocTh peakiuu 100 mun, Beixoa 57%.
B2) [IponomxurensHocTs peakuuu 45 mun, Beixon 89%. B) IIponomxurens-
HOCTh peakiuu 75 (45+30) mun, Boixox 86%. T. i 160-163°C, Rf 0.90.
UK-crextp, v, e 1713 (C=O-mmkin). Crextp SIMP 'H, &, m. 1. 3.88 ¢
(3H, OCHj3), 6.96-7.01 m (2H, CgH,4), 7.15-7.19 M (2H, Ar), 7.17 ym. ¢ (1H,
C=CH), 7.29-7.47 m (6H, Ar), 7.50-7.55 m (2H, Ar), 8.25-8.30 m (2H, CgH,).
Haitineno, %: C 77.69; H 5.34; N 7.55. Cy3HigN,O, Brruancneno, %: C
77.95; H5.12; N 7.90.
(2)-5-(4-MetoxcubdensmnnaeH)-3-(4-merokcudeHui)-2-penni-3,5-
auruapo-4H-umunazon-4-ou (30). b2) IpoxomkurensHocts peakuuu 150
mun, Beixox 83%. T. mn. 195-198°C, R 0.84. UK-cmektp, v, ent: 1710
(C=O-mux). Crextp SIMP 'H, §, m. 1.: 3.84 ¢ (3H, OCHs) 3.88 ¢ (3H,
OCHpg), 6.91-7.00 m (4H, C¢H,OMe), 7.05-7.10 m (2H, Cs¢H,OMe), 7.14 ¢
(1H, C=CH), 7.30-7.36 m (2H, mema-CgHs), 7.40-7.46 m (2H, napa-CgHs),
7.54-7.58 m (2H, opmo-C¢Hs), 8.24-8.29 m (2H, C¢H,OMe). Haiineno, %: C
75.23; H 5.60; N 7.03. C34H2oN,03 Beruucneno, %: C 74.98; H 5.24; N 7.29.
(2)-3-(4-Bpomdpenn)-5-(4-MmeTokcudeH3MINAEH)-2-heHna-3,5-1H-
ruapo-4H-umupnason-4-ou (31). b2) IlponomxkutensHocts peakuuu S0 mum,
Beixox 52%. T. mn. 190-193°C, R¢ 0.51. UK-cmekTp, v, et 1716 (C=0-
uki). Crextp SIMP H, 8, m. 1:3.88¢C (3H, OCHa) 6.96-7.01 m (2H,
C¢H,OMe), 7.08-7.13 m (2H, CsH4Br), 7.18 ¢ (1H, C=CH), 7.33-7.40 m (2H,
Ar), 7.43-7.49 m (1H, napa-Cg¢Hs), 7.52-7.58 m (4H, Ar), 8.24-8.29 m (2H,
Ar). Haiineno, %: C 63.91; H 3.75; Br 18.59; N 6.71. C,3H;7N,O,Br Beruric-
neno, %: C 63.75; H 3.96; Br 18.44; N 6.46.
(2)-3-ben3ui-5-(4-merokcuéen3minaeH)-2-penni-3,5-muruapo-4 H-
umuaaso-4-ou (32). B) IlpomomkurensHocTh peakmuu 75 (45+30) mun,
BBIXOZ 48%. T. mn. 150-152°C, R¢ 0.76. UK-cmektp, v, cu™ : 1709 (C=0-
k). Crextp IMP *H, 8, m. 0. 3.86 ¢ (3H, OCHs), 4.93 ¢ (2H, CHy),
6.92-6.97 m (2H, CgH,), 7.08-7.13 m (2H, opmo-Cg¢Hs), 7.16 ¢ (1H, C=CH),
7.18-7.31 m (3H, C¢Hs), 7.41-7.54 m (3H, CgHs), 7.65-7.70 m (2H, opmo-
C¢Hs), 8.21-8.26 m (2H, C¢H,4). Haiineno, %: C 78.41; H 5.63; N 7.35.
Cy4H20N>O, Brraucieno, %: C 78.24; H5.47; N 7.60.
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(2)-5-(4-Bpomoensumnaen)-2,3-nudeHuii-3,5-quruapo-4H-umua-
30J1-4-0H (33). A) IIpomomxurensHocTh peakiuu 40 mun, Boixon 52%. b2)
IMpomosmkurensHocTh peakuuu 30 mun, Boixox 79%. T. mmr. 188-191°C, R¢
0.76. UK-criektp, v, e 1724 (C=0-mmxn).Criektp SIMP *H, 8, m. 0. 7.16-
7.20 m (2H, Ar), 7.18 ¢ (1H, =CH), 7.30-7.37 m (2H, Ar), 7.40-7.49 m (4H,
Ar), 7.51-7.61 m (4H, Ar), 8.21-8.26 m (2H, Ar). Haiineno, %: C 65.79; H
3.64; Br 20.03; N 6.68. Cz,H15BrN,O. Beruucieno, %: C 65.52; H 3.75; Br
19.81; N 6.95.

(2)-5-Bensmwmnen-2-(4-merokcudenmn)-3-penna-3,5-quruapo-4H-
umuaazos-4-ou (34). A) IlpomomkurensHocTh peakiuu 120 mun, BBIXOJ
64% , B2) IIponomwkutenbHOCTh peakiuu SO mun, Beixon 89%. T. . 180-
183°C, Ry 0.81. UK-crektp, v, cm™': 1714 (C=O-uukn). Crextp SIMP *H, §,
M. 1.: 3.88 ¢ (3H, OCHj3) 6.96-7.01 m (2H, CgHy), 7.15-7.19 m (2H, Ar), 7.17
yur. ¢ (1H, C=CH), 7.29-7.47 m (6H, Ar), 7.50-7.55 m (2H, Ar), 8.25-8.30 m
(2H, C¢H,). Haiineno, %: C 77.63; H 5.34; N 7.72. C,3H1sN,O,, Beruucneno,
%: C 77.95; H5.12; N 7.90.

(2)-5-Benzmwimnnen-2-(4-6pomdennn)-3-penni-3,5-nuruapo-4 H-
umuaaso-4-on (35). A) IlpopomxurtensHOCTh peakuuu 40 muwH, BBIXOI
64%. B2) IlpomomkuTtenbHOCTh peakuuu 25 mun, Berxog 90%. T. mi. 254-
257°C, R¢ 0.51. UK-cmiektp, v, et 1724 (C=0-uukn). Crexktp SIMP H, s,
M. 0. 7.15-7.20 m (2H, Ar), 7.18 ¢ (1H, =CH), 7.30-7.37 m (2H, Ar), 7.40-
7.49 m (4H, Ar), 7.51-7.61 m (4H, Ar), 8.20-8.25 m (2H, Ar). Haiineno, %: C
65.81; H 3.55; Br 20.04; N 7.21. C5,H;i5N,OBr, Beruucneno, %: C 65.52; H
3.75; Br 19.81; N 6.95.

(2)-3-Bensui-5-6en3mnaen-2-(3-uurpodennn)-3,5-nuruapo-4 H-
umuaaso-4-ou (36). B) IlpoxpomkurensHocTs peakuuu 25 (10+15) mun,
Beixox 83%. T. . 180-183°C, Rf 0.85. UK-cmektp, v, em™: 1717 (C=0-
k). Crexktp SIMP H, 8, m. 1., I'y: 5.00 ¢ (2H, CH,), 7.11c (1H, CH=C),
7.15 ¢ (1H, Ar), 7.22-7.31 m (4H, Ar), 7.40-7.48 m (3H, Ar), 7.74 a1 1 (1H,
J=8.2, J=7.8, 5-HC¢H,), 8.13 1 n n (1H, J=7.8, J=1.6, J=1.1, C¢H,), 8.23-
8.28 M (2H, CgHs), 8.36 o (1H, J=8.2, J=2.2, J=1.1, C¢H,), 8.48 o 1 (1H,
J=2.2,J=1.6, 2-HCsH,). Haiineno, %: C 72.38; H 4.11; N 11.29. C»3H;7N30s3.
Brrancieno, %: C 72.05; H 4.47; N 10.96.

OnpeniejieHne aHTHXOJIUHICTEPA3HBIX cBOCTB coenmHennii (11-36).
AHTHXOJMHICTEPa3HbIE CBOMCTBA CHHTE3UPOBAHHBIX COCAMHEHHH OMpere-
JISUTK C IPUMEHEHHEM METo/1a, OnucanHoro B padore [19]. B uccnenoBanmsix
npuMeHsn dputpormtapayro AX0O u miazmennyro byXD genoseka. M3me-
peHHs TIPOBOAWINCH B TEPMOCTATUPYEMOH sYelKe CIeKTpodoToMeTpa
“Specord UV-Vis” nipu 412 wu. B ombiTax peakiioHHas cpenia B 2.5 mi Ko-
HEYHOTro 00beMa coJiepKala peareHThl B CISAYIOIINX KOJIMYECTBAX: JUCTUII-
nmupoBanHas Boga — 1.25 mz, ¢ocdatusrit 6ydep 0.1M — 1 mz, pH 7.6+0.1,
5,5"-nutnobuc-(2-uurpodensoitnas kucnora) (JATHB) 0.005M — 0.02 i,
anermtnoxoiut (ATX) 0.005 M — 0.005 mz, cooTBeTCTBYIOIHIA (hEPMEHT —
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0.01 mz n uccnenyemoe BemectBo 0.01 M (B IMCO) — 0.02 . 111 KOHT-
POJIBHBIX ONBITOB pacTBOp, coaepxkamuii pepment u JATHDB, nakyOuposanu
10 mun mipu 25°C, u3Mepsui MOTIIONIEHHE, MTocie 9ero nodasmsm ATX u
cmech uHKyOupoBanus 20 mun npu 25°C ¥ MOBTOPHO M3MEPSUIU TOTJIOIIE-
HUE pacTBopa. TeCTOBbIE OMBITHI MPOBOAMIM AHAJIOTHMYHO, U3HAYAJIBLHO B
NPUCYTCTBUHM HCCIIEIyeMOro COeAMHEHHs. VHruOupyromym akTHUBHOCTh
COCTMHCHMSI OTIPEACIISIIN CIIeIyIonieH (opMyIoi:

KOHT — TECT
unruduposanue, % = ———  — x100,

KOHT
1€ KOHTPOJIb — pa3HULIA NOTJIOIIEHNUH ABYX U3MEPEHUH KOHTPOJIBHOTO OIIbI-
Ta; TECT — Pa3HULA TIOIVIOIIEHUH IBYX U3MEPEHUI TECTOBOTO OIBITA.
3Ha4yeHUs1 KOHLEHTpalUid HEeKOoTOphIXx aMuaoB N-3aMemieHHbIX o,f-ae-
THIPOAMHHOKHCIIOT U 4-UMHIa30JI0HOB, HHTHOMPYIOIIUE XOIMHICTEpa3bl HA
50% (ICsp9), omipenesiensl o meroay [18].

Mounekyasipabie Moaeau. s co3nanus MosiekyssipHbix 3D moneneit
UCCIIeyeMbIX cOoequHeHHH Oblia ucrojib3oBana mporpamma MarvinSketch
Bepcun 15.2.2.0 [20]. ITpocTpaHCTBEHHAS ONTHMH3ALNSA MOJAEICH POBOIH-
nack ¢ yyeroM cuMmMeTpun Cyyy koabua [21]. g HopManuzanuu 1 cTabuiIm-
3aruu 3D cTpykTyp ObLT Mcmob30BaH nporpammusiil maker UCSF Chimera
[22]. Insilico mporHo3 OHMOJIOTHYECKOH aKTMBHOCTH, Ha OCHOBE aHAJM3a
CTPYKTYpa—aKTUBHOCTb, IPOBOAMIM C IOMOIIBIO OHJAMH IUIATHOPMBI
Passonline [23].

Mounekynsipasie Moaenu MoHoMepoB AXD u byXD Oblnu B34THI U3 OaH-
ka naHHeIXx RCSB ¢ unentudukanmonnsiMu Homepamu [PDBID:4APQE] u
[PDBID:1P0I], cooTBeTcTBeHHO [24].

JlokuHr-ananu3. Jlyisg npoBeeHHs] JOKUHI-aHalIM3a HCHOJIb30BAIM
nporpamMubie maketbl AutoDock Vina u AutoDock Tools [25]. Jdokunr-
aHaJIM3 TPOBOAMIICS C MCIIONIB30BaHHMEM Merona “‘ciernoil crmoco6”. Cra-
TUCTUYECKAs] JIOCTOBEPHOCTh PE3yJIbTaTOB JIOKMHIa obOecneunBaiach 10-
KpaTHOH MOBTOPsieMOCThI0 20 HaYaIbHBIX KOH(POPMALUH, TS KaXKJOT0 Coe-
JTMHEHUS C pa3MepaMu BHPTyasbHOTO Ookca 60x70x54 u 0O6beMOM mpocT-
PaHCTBEHHOTO TIOWCKa, He mpeBbimatonmm 27000 A®. 3nauenue KOHTUHYMa
ncuucienuit pasao 500.

Kondopmanuonnbiii ananau3. /{151 BbISBICHNA TUIIOB CBSI3BIBAHUS NIPU
KOMIUTEKCO0Opa3oBaHUM HccienyeMbix coenuHernii ¢ AXD u byXD wuc-
nonb3oBangack nporpamma LigPlotplus Bepcun v.2.1. [lanHas mporpamMma
NPUMEHSIEeTCS Ul aHAJIN3a M BU3YaJIM3allii BOJOPOIHBIX W/MiK TUAPO(OO-
HBIX THITOB B3aUMO/ICHCTBUI MEK/1y JIUTAHIOM U MHUIICHBIO [26].

CraTucTHYecKHui aHaJIu3 pe3yJbTaroB. KiacTepHblil aHain3 mosy-
YEHHBIX MPOCTPAHCTBEHHBIX M HHEPTeTHUECKUX 3HAYEHUH KOMILIEKCO0Opa-
30BaHUS JIMTAH/I-MHIICHb MPOBOAMICS METOAOM K-cpemHux ¢ MCronb30Ba-

HUeM oHJaitH uHctpymenra ClastVis [27].
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CraTUCTHUECKUI aHAINU3 pe3yJIbTaTOB MCCIENIOBAaHUS MPOBOJAMICS Ha
OCHOBE KOMIUIEKCHOTO NPHUMEHEHUs CTaHAAPTHBIX CTAaTHCTHYECKUX METO-
JIOB, BKJIFOYAIOIINX BBYHCICHUS CTAHJAPTHBIX OTKJIOHECHUH, CPETHAX 3HAa4Ye-
HUH, CTaHAAPTHBIX CPEAHUX OLIHOOK.

UPLPLUS LN UGELSLELP OG-SUGN OUUUR 1,2,4-60-SEVUGULILUO
5-pUM-U2NLALULELP UPLEE2D ALNS UNSESNFULELL BU LLTLS
NUYUALPLEURELUEQUSPL WGSPUNFE-3UL NFUNFU LUEUPLAFUL
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SOME SYNTHESIS APPROACHES OF 1,2,4-TRISUBSTITUTED 5-
IMIDAZOLONES WITH APPLICATION OF SILILATING AGENTS
AND INVESTIGATION OF THEIR ANTICHOLINESTERASE ACTIVITY

V. O. TOPUZYAN, V. M. GHAZOYAN, L. S. HUNANYAN, A. A. HOVHANNISYAN,
L. Kh. GALSTYAN and A. T. MAKICHYAN

The Scientific technological center of organic and pharmaceutical chemistry NAS RA
26, Azatutyan Ave., Yerevan, 0014, Armenia
E-mail: vtop@web.am
Russian-Armenian (Slavonic) University
Yerevan State University

There were explored different synthesis approaches of 1,2,3-trisubstituted 5-
imidazolones by interaction of unsaturated 5(4H)-oxazolones or amides of N-substituted
o,3-dehydroamino acides with sililating agens as trimethylchlorosilane and 1,1,1,3,3,3-
hexamethyldisilazane. There was installed opportunity of synthesis of target 5-
imidazolones from unsaturated 5(4H)-oxazolones by implementation of the formation
stage of the corresponding amide and the process of its dehydratation “one pot”. There
were explored anticholinesterase properties of sinthesised amides of N-substituted o.,p-
dehydroaminoacides and corresponding 5-imidazolones by acetylcholinesterase (AChE)
and butyrylcholinesterase (BuChE). There was determined, that explored compounds
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basically show specificity to BUChE. There were given datas of docking-analysis of
some 5-imidazolones with the monomers of AChE and BuChE.
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SYNTHESIS OF POLYACRYLAMIDE HYDROGELS WITH RESCRIBED
PROPERTIES BY THE METHOD OF FRONTAL POLYMERIZATION

A. O. TONOYAN, A. Z. VARDERESYAN, D. S. DAVTYAN, A. G. KETYAN,
A. H. MINASYAN and S. P. DAVTYAN

National Polytechnic University of Armenia
105, Teryan Str., Yerevan, 0009, Armenia
E-mail: atonoyan@mail.ru

In the last few decades polyacrylamide hydrogels (PAH) are one of the most relevant and
sought-after research topics in a variety of scientific disciplines: chemistry, physics, biology,
medicine, etc. PAHs are cross-linked polymeric structures capable of swelling and shrinking by
absorbing and releasing a large amount of moisture without degradation of the original form. Due to
these properties PAHs are necessary in agriculture, bioengineering, pharmacology, medicine,
cosmetology, plastic surgery, design of general hygiene products, including diapers, etc.

The presented work is devoted to the study of the kinetics and macrokinetics of the synthesis
of PAGs by the frontal polymerization method with the possibility of obtaining a product with
prescribed properties. The work shows that the proposed method enables to control the process
and, accordingly, provides the properties of the resulting PAHs according to the prescribed
requirements of the absorption and release of water (from 0,2 g to 5000 g of water per 1 g of dry
hydrogel), and the required physical and mechanical properties — elasticity, mechanical elasticity,
ability to withstand high mechanical loads without crumbling.

We note in particular that in contrast to the currently traditional methods of PAH synthesis the
proposed method provides the absolute ecological product safety completely free of even traces of
residual poisonous monomer — acrylamide.

Figs. 10, references 32.

Introduction

It is known that in the last few decades polymer hydrogels have been of
great interest for the international scientific community in relation to their
broad range of possibilities of application in various fields of national
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economy. It should be noted that there is a large number of academic
literature on the subject of synthesis and study of the properties of PAHSs [1].

Hydrogels can be obtained on the basis of various polymers and
copolymers with different additives, including nanosized, in order to control
the absorption and release of water and active substances in accordance with
the required physico-mechanical properties [2].

From the data available to date it can be concluded that PAHs have
better properties compared to others, both in their absorbability and release
of water and active substances, and in the required physico-mechanical
properties [3].

As already noted PAHSs are traditionally obtained in two stages (Figure
1) - the synthesis of linear polyacrylamide and further cross-linking of the
linear macromolecules to form a three-dimensional cross-linked structure of
polyacrylamide.

H>c=c<H — —[—CHZ—CllH—]n—
H N/C=O c=0
H W rllez
Acrylamide Polyacrylamide
NH; g oo
%=O ﬂ E\fg“”’r
++—CHy— CH—CH,—CH—CH,—CH—+ ——» !p:.: o U
c=0 c=0 Ap/ AN SN
rlle NH, w4

Fig. 1. Two-stage scheme of hydrogel synthesis.

Apart from the traditional methods, it is natural to search for more
accessible and economic methods for PAH synthesis. At present, an
unconventional method for polymer synthesis, termed frontal polymerization
(FP), is of particular interest in many countries. The method was established
in the early 70s of the last century on the basis of the studies in the field of
adiabatic polymerization in combination with autowave processes, in Russia,
Akademgorod, Chernogolovka; there it was virtually exclusively studied
until 1991 [4-20], and only after then FP started to spread in USA, followed
by many other countries of the world [21].

From numerous countries many scientists were involved in the study on
the patterns of synthesis of various hydrogels, in particular, PAHs by the
method of FP due to its high cost- and energy-effectiveness and
environmental soundness [22-30]. Comparing to the traditional methods of
hydrogel synthesis, FP really proved to be more advantageous, at least due to
the fact that it proceeds in one phase, much faster and yields better results.
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The process is more economically advantageous, the process is more
profitable, since it proceeds through the release of the heat.

It has been shown that besides the technological profits of the process
proceeding in one phase, the method is more economically advantageous
because it takes place due to the heat released as a result of the exothermic
polymerization, and does not need additional heat supply from outside.
Furthermore, FP is easy in implementation and, more importantly, hydrogels
obtained by this method, are better in their performance than those obtained
by the traditional methods.

However, here it is important to focus on a crucial detail inherent in FP
which is practically necessary, and the violation of which may lead to
significant problems. The fact is that unlike the traditional methods of
polymerization, the specificity of FP consists in the implementation of the
process not throughout the entire volume, but lengthwise the reaction
ampoule by the mechanism of autowave propagation of a process from one
end to the other [24-30]. And this specificity dictates the necessary
conditions for each particular case of polymerization, and therefore,
thorough theoretical and experimental studies on the implementation of the
process are necessary, taking into account all the kinetic and macrokinetic
parameters accompanying the process. Since during FP the establishment of
a sustained (stable) stationary wave propagation occurs in the direction of
wave propagation (along the reaction ampoule) autowave propagation
transitions from one condition to another may occur depending on the effects
of various kinetic and macrokinetic factors. As a result, such a change in
wave nature before the establishment of the optimal propagation rate affects
the properties of the resulting product.

The purpose of this work was to study the possibilities of synthesis of
PAHs with prescribed properties by the method of FP, along with the
possibilities of their regulation according to the requirements of the product.

Experimental section

The experiments on the study of the kinetics of non-isothermal adiabatic
polymerization were carried out in an adiabatic calorimeter; the results were
compared with the temperature profiles of a process occurring in an
autowave propagation mode by the known method of FP [31] .The process
was carried out by initiating the front from top to bottom along the reaction
ampoule. Reagents: acrylamide (AAm), sodium acrylate (Na acrylate),
potassium persulfate, N,N'-methylenebisacrylamide purchased from Aldrich,
local bentonite. The front velocity was measured along the direction of the
reaction process by means of a thermocouple inserted in the recess holes on
the glass reaction ampoule. The phisico-mechanical properties of the
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products were analyzed by Direvatograph Q-1500D, Roman spectroscopy
and gel-chromatography.

Results and discussion

As it was mentioned above, during FP a front velocity change is
possible, which dramatically affects the product properties. Hence, there is a
need to maintain the process’ steady modes — the stationarity of the reaction
front over the entire cycle of the ongoing process. Failure to incorporate the
specified factors may lead to non-reproducibility of the product properties,
and make it impossible to synthesize hydrogels with prescribed properties.

In Fig. 2 the temperature profiles of acrylamide, sodium acrylate and
initiator- potassium persulfate FP are presented.
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Fig. 2. Temperature profiles of stationary FP (AAm, Na acrylate, potassium persulfate).

As seen in Fig. 2, the temperature profiles are unchanged both in space
and time, which indicates a stationary front which, in turn, ensures the
homogeneity of hydrogel properties, T;in=93 °C (the temperature limit of
heating).

In this respect, it must be noted that the establishment of the stationarity
occurs after a certain period of time after initiating the front. If, when taking
samples for physico-mechanical analysis, the primary part of the gel is not
removed the properties of the product will be distorted due to its addition to
the total mass. Below is the scheme of the establishment of stationarity in the
synthesis of PAHSs, which represents the temperature change profiles and the
degrees of conversion in the direction of the polymerization front. As shown,
the stationarity is established in 2-3 cm, along the length of the reaction
ampoule.

Naturally, in the layers adjacent to the beginning of the ampoule the
heating occurs on account of an external source of heat that leads to an
unsteady polymerization in these layers. As the reaction proceeds, heat is
released that is further transferred to the neighboring layers where
polymerization process is initiated, and thus, at a distance of 2-3 cm from the
beginning of the reaction ampoule the external source no longer plays a

179



significant role in the ongoing process. Hereinforth, the propagation of the
polymerization front takes places on account of the exothermicity of the
polymerization reaction, and a stationary condition is established.

In stationary conditions the degree of conversion, the temperature of
maximal heating and the velocity of the front remain unchanged along the
entire length of the reaction ampoule.

TI°C]
90 -

70
50
30

M [mol* ]
’}%\q}

o
N -
D

éxmm
Fig. 3. Profiles of (a) temperature and (b) concentration changes of FP in the direction of the
reaction front.

It is clear that the properties of the product will differ depending on the
zone from which the samples are taken, and if the product is analyzed as a
single whole the results will not correspond to reality, and from experiment
to experiment with the same kinetic and macrokinetic conditions the results
will be non-reproducible.

In the light of foregoing the following study was made in order to
prevent non-reproduciblity of data on the gel properties. Fig. 4 shows the
kinetic curves of the absorption and release of water for the gel segments
from the same sample in different zones of the reaction ampoule.
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Fig. 4. Kinetic curves of the absorption and release of water for the gel segments from the
same sample of PAH (b).
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The study of the kinetics of the absorption and release of water of the
obtained hydrogels was carried out in light of the above, i.e. the samples
were taken only from the zone where FP proceeded in a stationary mode.

PAHs with different concentration ratios of monomers (AAm, Na
acrylate) were synthesized by FP. The concentration ratios of AAm and Na
acrylate were varied within the following intervals: AAm:Na acrylate =
1:2.5; 2.5:1; 1.75:1.75. The results are demonstrated in Fig. 5.
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Fig. 5. Kinetic curves of water absorption and release capacity of PAHs with the following
concentration ratios of the monomers: AAm:Na acrylate = 1:2.5 (curve 1), AAm:Na acrylate =
2.5:1 (curve 2), AAm: Na acrylate = 1.75:1.75 (curve 3).

As can be seen from the curves of Fig. 5, the maximum absorption of
water by the hydrogels is observed at the ratio of AAm:Na acrylate =
1.75:1.75, accounting for 5000 g of water per 1 g of PAH.

In order to obtain PAHs with prescribed properties, including gels with
very low absorbability and a long-term release of water and active
substances, PAHs with nano additives were synthesized by FP. A colloidal
solution of bentonite was used as nano additive. The synthesis of bentonite-
containing PAHs (BPAHSs) was carried out as follows. 1, 3, 5, 7, and 10 wt%
of colloidal solutions of bentonite, which were added to the initial solution of
the monomers (AAm, Na acrylate, water and initiator) were prepared in
advance, and FP was performed. The temperature profiles of BPAHs FP are
similar to those of PAHSs, with the only difference that their limiting
temperature of heating is lower and amounts to T};, =83°C.
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The kinetics of water absorption and release capacity of the synthesized
BPAHs was investigated.
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Fig. 6. Kinetics of water absorption and release capacity of PAHs (curve 1), BPAHs with
1,35,7,10 wt% of bentonite (curves 2-6 respectively), PAHs containing N,N'-
methylenebisacrylamide (curve 7).

Fig. 6 shows the kinetic curves of water absorption capacity of PAHSs,
BPAHs with different wt% of bentonite colloidal solutions, and PAHs
containing N,N'-methylenebisacrylamide. As presented above, the maximum
water absorption of the PAHs accounts for 5000 g of water per 1 g of a dry
hydrogel (curve 1). As seen in Fig. 6, the maximum absorption of the
BPAHSs is achieved at a bentonote concentration of 1%. With an increase in
the concentration of ultrafine bentonite, absorptive capacity of the hydrogels
decreases. It should be noted that the goal of synthesizing BPAHs was to
lower the absorption and release of water and pharmaceuticals in PAHs
which, in turn, are of particular interest for the manufacture of
pharmaceuticals for prolonged action with a hydrogel carrier (data on the
application of PAHs for making prolonged action pharmaceuticals will be
presented in the upcoming article).

Introducing N,N'-methylenebisacrylamide with the ratios of AAm: N,N'-
methylenebisacrylamide =1.65:0.1 and 1.25:0.5 to the system allows one to
obtain PAHs with water absorption 1.6 g/g and 0.6 g/g, respectively (Fig. 6,
curve 7). An increase in the concentration of N,N'-methylenebisacrylamide
leads to a decrease in the hydrogel absorbability. Changing the concentration
of N,N'-methylenebisacrylamide makes it possible to regulate and adjust the
density of polymer networks.
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The samples of the PAHs and BPAHSs, synthesized by FP, were
analyzed by Direvatograph Q-1500D; the results compiled and presented in

Fig. 7.
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Fig. 7. Differential-thermal analysis of PAHs (curve 1), BPAHs with 3,5,7 wt% of bentonite
(curves 2-4, respectively), and PAHs containing N,N'-methylenebisacrylamide (curve 5).

The results indicate that the samples of the PAHs are resistant up to
350°C (curve 1), and those of the BPAHs — up to 320°C (curves 2-4). Upon
reaching these temperatures, the samples start to decompose.

PAHs containing 5% of bentonite were also synthesized varying the
initial concentration ratios of AAm and Na acrylate (AAm:Na acrylate =
1:2.5; 1.75:1.75; 2.5:1). The results are demonstrated in Fig. 8.
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Fig. 8. Kinetics of water absorption and release capacity of PAHs containing 5 wt% of
bentonite with different concentration ratios of the monomers: AAm:Na acrylate =1:2.5 (curve
1), AAm: Na acrylate =1.75:1.75 (curve 2), AAm:Na acrylate =2.5:1 (curve 3).
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As it can be seen from the curves, in the presence of 5% bentonite the
PAHs’ water absorbability depends on the ratio of the initial concentrations
of the monomers. Here, the maximum water absorbability is observed at the
ratio of AAm:Na acrylate =1:1.25 (Fig. 8, curve 1).

At the same time, a serious issue has recently arisen on the synthesis of
PAHSs, because of which many countries have ceased using PAHSs in biology,
medicine, agriculture and other spheres of human activities. In recent years it
was found that the presence of even trace amounts of the primary monomer,
toxic AAm, in PAHs can be harmful to health and the environment. The
presence of residual AAm in PAHs is resulted from today’s technologies and
methods of PAH’s production. It should be noted that the synthesis of PAHs
by the method of FP completely eliminates the presence of AAm in the
resulting hydrogels. This is due to the specificity of FP, i.e. the presence of a
shock heat wave in the direction of the polymerization reaction, which,
similar to the synthesis of superconducting high-temperature intercalated
polymer nanocomposites, pushes residual amounts of the initial monomers
into the polymerizing part of FP [32].

The absence of acrylamide in the obtained hydrogels was substantiated
by the methods of Roman-spectroscopy (Fig. 9) and gel-chromatography
(Fig. 10).

Roman intensity
PR NN WO ARG
22999 PN Y

S

4000 3500 3000 2500 2000 1500 1000 500
Roman shift(cm-1)

a)

184



»
N
2287

Roman intesity

oo
N & o
Esms

4000 3500 3000 2500 2000 1500 1000 500
Roman shift(cm-1)

b)

Roman intesity

4000 3500 3000 2500 2000 1500 1000 500
Roman shift(cm-1)

c)
Fig. 9. Roman spectra of a) acrylamide, b) crystalline polyacrylamide, c) polyacrylamide
hydrogel.

The comparison of the Roman spectra of acrylamide, crystalline
polyacrylamide and polyacrylamide hydrogel, as well as the interpretation of
the data obtained from the-gel chromatography shows that the synthesized
PAHSs are completely free of residual acrylamide.
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Column 2.5um SQ 100A 10cm
Gradient A: H20, B: Acetonitrile / A :95% ->5 % in 30 min
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Fig. 10. Data obtained from gel-chromatography.

Conclusion

The paper demonstrates the advantages and achievements of FP in the
synthesis of PAHs — high energy- and cost-efficiency, ecological purity,
ability to provide high-quality PAHSs, absolute non-toxicity (in contrast to the
PAHs currently available in international practice) and possibilities of
producing PAHs with prescribed properties through the regulation of the
kinetic and macrokinetic parameters of the process. Thus, the synthesis of
PAHs by FP is much cheaper than that by the traditional methods, and the
characteristics of the product far exceed those available today. A particular
advantage of the FP method is the possibility of synthesizing PAHs
completely free of acrylamide.

Thus, as it can be derived from the presented material, the synthesis of
hydrogels by the FP method provides a number of advantages in comparison
with the conventional methods — the possibility of producing PAHs with
prescribed properties, as well as PAHs completely free of residual toxic
acrylamide.
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CHUHTE3 NIOJIMAKPUJIAMUATHBIX T'AJIPOTEJENR C 3APAHEE
3AJAHHBIMU CBOUCTBAMHU METOJ1OM ®POHTAJIBHOU
MHNOJIMMEPU3ALINN
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HanmonanbHbI MONUTEXHUYECKUH YHUBEPCUTET APMEHUU
105, Yn. Tepsina, EpeBan, 0009, Apmenus
E-mail: atonoyan@mail.ru

Homuakpunamunaeie ruaporenn (ITAY) B mocnenHue HECKOIBKO JCCATHIICTHA SB-
JISTIOTCSL OJTHOM M3 aKTyaJIbHEHIITNX U BOCTPEOOBAaHHBIX TEM HCCICIOBAHUN B CAMBIX Pas3-
HBIX HAyYHBIX JUCHUIUIMHAX: XUMUH, (pU3KKe, Ononoruu, Memuimae u T.1. [TAI" — 310
CIIMTBIC TIOJMMEPHBIC CTPYKTYPBI, CIOCOOHBIC HA0YXaTh ¢ MOTJIOMEHHEM OOJIBIIOrO KO-
JIMYECTBA BJIATH U OTJaBaTh OOPAaTHO MOTJIOIICHHBIC BEIIECTBA B OKPYIKAIOIIYIO CPEIy
6e3 paspyiieHus: opuruHanbsHON Gopmbl. biarogaps stum ceoiicrBam ITAI” BocTpeboBa-
HBI B CEIILCKOM XO3SIHCTBE, OMOMHKCHEPHH, (DapMaKOJIOTHH, METUIIIHE, KOCMETOJIOTHH,
IUTACTUYECKOW XUPYPTUH, B 00JACTH CO3JaHUS IIPEIMETOB OOIIEH T'MTHUCHBI, BIUIOTH 10
HU3TOTOBJIEHUS TAMIIEPCOB U .
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IIpencrasnennast paboTa MOCBSINEHA HCCIECAOBAHNIO KHHETHKA M MaKPOKHHETHKU
cunte3a [TAIT MeTogOM (QPOHTATBLHON TOJMMEPHU3ANMHA C BO3MOXKHOCTHIO TTOTYUYESHHS
MIPOAYKTA C 3apaHee 3aJaHHBIMH CBOHCTBaMH. B paboTe moka3aHo, YTO MPEIIIOKCHHBIN
HaMM METOJ 00eCIIeUnBacT yIPaBIIEMOCTh MPOIECcca U, COOTBETCTBEHHO, CBOMCTB I10-
myuyeHHBIX [1AT, cormacHo 3apaHee 3aJaHHBIM TPEOOBAaHUSAM IO HAOYXaHHUIO M OTHAYC
Boabl oT 0.2 2 1o 5000 2 Boas! Ha 1 2 cyxoro ruaporens U TpeOyeMbIM (PU3UKO-MEXaHH-
YECKUM CBOMCTBAM — 3JIACTUYHOCTH, MEXaHWIECKYIO YIPYTOCTh, CIIOCOOHOCTD BBIAEP-
)KUBATh BBICOKHE MEXaHHYIECKUE HArPY3KH (IIPH 3TOM HE PACCHIIATHCSL).

Oco00 OTMETHM, YTO, B OTIWYHE OT MOTY4aeMbIX B HACTOSAIIEE BPEMS TPaJHIINOH-
HeIMH MeTomamu [1AT, mpenoXeHHBIH HaMH MeTOoJ o0ecrednBaeT abCOMOTHYIO KO-
JIOTHYECKYI0 0E€30MacHOCTh MPOAYKTA, MOTHOCTHIO CBOOOMHOTO JaXe OT CIEJOB OCTa-
TOYHOTO SAOBHUTOTO MOHOMEpPA — aKpUIIAMHJA.
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PaspabotaHa meToguka CvHTE3a MOHOMEPHbIX M HOBbIX ONMIOMEPHbIX Buc-akpunamuaos B
yCrnoBusAX MexdasHoro crHTe3a B CUCTEME TOMyon-BoAa B3aMMOAENCTBUEM N-peHnneHgnammHa v
1,6-rekcameTuneHaMaMmHa ¢ XnopaHrmapuaoM akpunoBorn KUCMOTLI U peakumen n-peHuneHgnamm-
Ha C xnopaHrapuaamu cebaumHoBOn 1 akpunoBow kUCnoT. C Lenblo Nony4eHnst KOMMNO3ULIMOHHbIX
COpbEeHTOB OCYLLECTBEHb! NONMMEPU3aLMs NOMyYeHHbIX BUc-akpunammaos M UX cononumepusa-
LSt CO CTUPOIIOM U aKpUIOBbIMW MOHOMEpPaMK Ha KepamMnYecKoM MOHOMNUTE U cunukarene. Msyde-
Ha CTPyKTypa nony4YeHHbIX matepuanos: COM CHMMKM nokasanu, YTO CLUMTbIV MonMmMep paBHOMEP-
HO pacnpepferneH B obbemMe kepamuyeckow noanoxku. MccnenoBaHbl NOPUCTBIE XapaKTEpUCTUKK
NosyYeHHbIX KOMMNO3NLMOHHBLIX COPOEHTOB € MonnamuaHbIM NOKpbITUEM. B psay cMHTe3npoBaHHbIX
6uc-akpunammnaoB Hambornee BLICOKME MOPUCTbIE XapakTEPUCTUKWU MOSyYeHbl B Crly4ae KOMMo3w-
LMOHHOrO copbeHTa C MOMMMEpHbIM MOKPbITUEM Ha ocHoBe 1,6-recameTuneH-buc-akpunamvaa u

€ero cononmmepa ¢ MeTUnMeTakpmunaTom.

Puc. 2, Tabn. 2, 61u6n. ccbinok 8.

B TO BpeMst Kak CHHTE3 M IMOJUMEPU3AIHS OJUT03(HPAKPUIIATOB J0CTa-
TOYHO XOPOILO M3y4eHsl [1,2], monmumepu3aiusi OTUrOMEPHBIX OHC-aKpHia-
MUJIOB MaJio uccienoBana [3-5]. HemaBHO Hamu ObLT pa3paboTaH METOI IMo-
JIyd€HHs CaMOCIIMBAOMIUXCA MPU MNOJHUMEPU3ALIUN OJIMTOAMUIOB C KOHIIC-
BbIMH aKPWJIAMHIHBIMUA TPYIIIAMUA Ha OCHOBE |,6-reKcaMeTHICHIMaMHHa,
cebaIIXJIOpUaa U aKpUIOUIXJIOpHIa B KadecTBe TenoreHa [6]. TTokasaHo,
YTO CHHTC3UPOBAHHBLIC OJIUTOaAMUIBI CHOCO6HBI K pa}lHKaﬂBHOﬁ TOMOIIOJIN-
MEpH3AIUU U COTIOJIMMEPH3ALIUH ¢ AKPHJIOBBIMU U BUHUIIOBBIMH MOHOMEpA-
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MU C 00pa30BaHUEM CIIUTHIX MMOJIMMEPOB U SBJISIOTCS HOBBIMHU KPOCC-areH-
TaMu sl oaumepoB. MccrnenoBaHbl ycJIOBUST MOAM(DHUKAIMM U HaWJACHbI
ONITUMAJIbHBIE YCIIOBHSI HAHECEHHUS MOJUMEPOB U COIMOJIIMMEPOB Ha HEopra-
HUYECKHE MOJIOKKH.

[enbro HaMX UCCIIEIOBAHUN ObUIM CUHTE3 MOHOMEPHBIX U OJIUTOMEP-
HBIX OHMC-aKpUJIAMHIOB M PaJuKalbHAs MOJMMEpPHU3AIHs MOTYYSHHBIX COE-
JUHEHUHA Ha KePaMUYECKOM MOHOJIUTE M CHJIMKArejie C LEJbI0 MOTyYeHHS
KOMITO3UIIMOHHBIX COPOEHTOB, a TaK)K€ MCCIICOBAHUE BIMSHHS PA3TUYHbIX
0 XMMUYECKOH mpupoje (pyHKIHOHAIBHBIX TPYIMI Ha MOPUCTHIE U COPO-
LIMOHHBIE CBOMCTBAa MOAM(PHUIMPOBAHHBIX MoJMMepaMu copbentoB. Mccie-
JIOBAaHbI YCJIOBUS MMMOOWIM3AIMH MTOJIMMEPOB CUHTE3UPOBAHHBIX COETUHE-
HUI Ha KepaMUUECKUE MaTepHajbl C HAX0XKJICHUEM ONTUMAIIBHBIX CTPYKTYP
OucC-aKpUIIaMHUIOB, UX KOHIIEHTPAIUH, YCIOBUI MOJIUMEPHU3AIMH U COTIONH-
MepH3aliK ¢ BUHWIOBBIMH U aKPHUJIOBBIMH MOHOMEPAMH.

3KCHepl/IMeHTa.TIBHaﬂ 4acTb

B uccrenoBanusix UCHONB30BAIM CUIIMKAreidb ¢ pazmepom yactul 100-
180 mxm ¥ MOHOJIUTHYIO TIOAJIOKKY, MPEACTABISIONIYI0 cO00I apMHUpOBaH-
HYI0O HEOpPraHHYECKUMH BOJOKHAMH BBICOKOIOPUCTYIO ATFOMOCHIMKATHYIO
KepaMuKy ¢ 0011eil MopucToCcThio He MeHee 85%, mopucTasi CTpyKTypa KoTo-
POl COCTOMT M3 COOOLIAIONIMXCS MAKPOMOp MHUKPOHHBIX pa3MEpoB MpHU
OJIM3KOM K HYJIEBOMY 3HA4E€HHUIO YJEIbHOI0 00beMa COPOIIMOHHBIX TOP.

Jns cuHTE3a MOHOMEPOB, OJIMTOMEPOB, MOJIMMEPOB U COTOJIMMEPOB UC-
T0JIb30BAJIN CBEKENEPETHAHHYIO METAKPHIIOBYIO KMCIOTY (T.kum. 161°C/760
an, Np?® 1.4314), metunMerakpunar (T.kum. 100°C/760 mm, np? 1.4142),
ctupod (T.xum. 62°C/60 mm, nD201.5465). 1,4-denunenguamu, 1,6-rexcame-
TUJICHAMAMUH, XJIOPAHTUAPHUIbI aKpUIOBOW M CEOALMHOBOM KHCIOT peak-
TUBHOM uucToThl (GupMbel Aldrich ucnonb3oBanu 06e3 mnpeaBapUTEIbHON
ounctku. Cunere3 a,m-akpwi(l,6-rekcamernnencebamiamuo)l,6-rexca-
MeTuneHauamuaa (N=1) ocyiecTBIeH 0 METOIMKE, ONMCAHHOH B padoTe [6].

Memoouku cunmesa duc-aKpunoaIuZ0aMuoo0s.

Metonuka cuHrte3a o,0-akpui(l,4-pennnencedannaammuno)l.4-de-
HWIeHIuamMuaa, N=1. Peakiuro npoBoaAMIM B yCTaHOBKE LISl MEX(a3HOTO
cuntesa. K pacrBopy 2.16 2 (0.02 mons) 1,4-¢pernnennnamuna u 1.6 2 (0.04
Mos1) TUIPOOKHCH HAaTpus B 90 Mz AMCTHILITMPOBAHHOM BOJBI NP TIEpeMe-
muBaHUM 3((HEKTUBHON MEIIANKOW, MPU CKOPOCTU NEpEeMEIINBAaHHs HE Me-
Hee 500 06/mun B TedeHHE HECKOJIBKUX MHUHYT NMPUOABISUIM U3 KallelbHOM
BOopoHKH pactBop 2.39 o, 2.15 mn (0.01 mons) cebGammrxmopuna u 2 mx
(0.024 mons) axpunownxiopuaa B 90 mz cyxoro Toiyosia (BBICYIICHHETO
HaJ MeTaJuTHdeckuM Hatpuem). Cpasy oOpasyeTcsi CycreH3 s, KOTOPYIOo Tie-
PEMENINBAIOT MOCIIE MPUOABIECHHS BCETO KOJIMYECTBA TOIYOJIHHOTO pacTBOpPa
eme B TeueHue 5 mun. OOpa3oBaBIIMICS TBEPAbIN MPOAYKT IEPEHOCUIN HA
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crekissHHbIN QuibTp lloTTa M TIIATENTFHO MPOMBIBAIIN JAUCTHIUIMPOBAHHON
BOJIOM, 1% pacTBOPOM T'HIPOOKHUCH HATPHS U CHOBA TUCTHUIMPOBAHHOM BO-
JIOM 10 HEUTPAIBHON peaklMy U CYIIWJIA CHadalla Ha BO3JyX€E, 3aT€M B Ba-
kyyme 100 Topp npu temneparype He BbILLE 60°C. Beixox omuroamuza 4 2,
80.6%.

MeTtoauka cuHTe3a 0,0-aKpui-ouc-(1,4-peHunneHcedannIaMmuIo)-
1,4-penunenguamuna, N=2. Peakiuio NpoBOIWIM B YCTAHOBKE JJIS MEXK-
¢asznoro cunresa. K pactsopy 1.62 2 (0.015 mons) 1,4-benunnenanaMuna u
1.2 2 (0.03 mons) ruapookucu Hatpus B 90 mi TUCTHILTUPOBAHHOW BOJIBI
MpH nepemMemnBanui 3¢ (HEeKTUBHON MEIIaNKON, IpU CKOPOCTH MEpEeMEeNIH-
BaHus He meHee 500 06/mun B TeUeHHE HECKOIbKMX MUHYT HMPUOABIISIIN W3
KareJIbHOU BOPOHKH pacTtBop 2.39 2-2.15 ma (0.01 mons) cebamunxiopuua u
1 mn (0.012 mons) akpunonnxmopuaa B 90 mz cyxoro Tonyosna (BbICYIICHHE-
ro Haj MeTauimdeckuM HaTpueM). Cpasy oOpasyercst CycreH3usi, KOTOPYIO
MEPEMENINBAIOT MOCIe MPUOABICHUSI BCETO KOJIMYECTBA TOIYOJIBHOTO pacT-
BOpa e1ie B TedeHue S5 mun. OOpazoBaBIINICS TBEPAbII NPOIYKT MEPEHOCH-
¥ Ha CTeKIsSHHBIA GuiabTp LlloTTa M TIHATENTHHO MPOMBIBAIHM JUCTHILUIUPO-
BaHHON BOAOH, 1% pacTBOPOM T'HIPOOKHCH HATPUS U CHOBA JUCTHUILIHPO-
BAaHHOM BOJIOW 1O HEUTPAIBHOW PEAKIUH U CYIIMIN CHaYaJla Ha BO3AYXe€, 3a-
TEM B BaKyyMe TIpu TeMriepatype He Boite 60°C. Boixox onuroamuma 61%.

Mertonuka cunte3a 1,4-pennaenducakpuinamuna, N=0. Peaxiuio
NPOBOJIWIN B YCTaHOBKE Al MexdasHoro cunreza. K pactBopy 2.16 2
(0.02 mons) 1,4-bennunenquamuna u 1.6 2 (0.04 monst) ruapOOKUCH HATPHS
B 90 Mz AMCTMIUITMPOBAHHOW BOJBI NP MepeMenInBaHuu 3 (HEeKTUBHON Me-
IIAJIKOM, MPU CKOPOCTHU mepemernnBanus He menee 500 06./mun B TeueHue
HECKOJIbKMX MHHYT TpHOABISUIM M3 KalellbHOW BOPOHKH pacTBop 3.3 mz
(0.04 mons) akpunonnxiaopuaa B 90 mz cyxoro Toiyosia (BbICYIIEHHErO Hajl
METAJUINYECKUM HaTpueM). PeakiimoHHyI0 cMech NepeMelnBaiy eie B Te-
4YeHue 5 muH 1ocie NpubaBIeHNUs BCErO KOJIMYECTBA TOIYOJIbHOTO pacTBOpa
xyopaHruapuaoB. OOpa3oBaBIIMICS TPOIYKT THIATEIBHO MPOMBIBAIN
JUCTHJUIMPOBAHHON BOJOH, 1% pacTBOpOM T'MIPOOKUCH HATpUsl U CHOBA
JUCTHJUIMPOBAHHOM BOAOM O HEMTPAJIBHON PEAKLMM U CYLIWIM CHAYalda Ha
BO3JyX€, 3aTeM B BaKyyMe Ipu Temreparype He Boiine 60°C. Boixos onuroa-
muzaa 58%.

Metonuka cunre3a 1,6-rexkcamernienducakpuiaamuaa, Nn=0. Peak-
MO TIPOBOJMIIN B yCTaHOBKe I MexdasHoro cunresa. K pactsopy 2.32 2
(0.02 mons) 1,6-rekcamerwnenauamMuna u 1.6 2 (0.04 monst) ruapookucu
Hatpus B 90 Mz TUCTHIUTMPOBAHHON BOJIBI TIPH MEPEMEITHBaHIH () (PEKTHB-
HOIl MEIaJIKOM, TPU CKOPOCTH nepemernnBanus He meHee 500 06/mun B Te-
YeHHe HECKOJLKUX MHUHYT MPHOABISUIA M3 KaleJIbHON BOPOHKH pacTBOp 3.3
mn (0.04 monst) akpunomnxiopuaa B 90 mz cyxoro Tosiyosa (BBICYIICHHETO
Ha/l METAJUTMYECKUM HATpHeM). PeakIIMOHHYI0 CMECh TIEpEMENIUBAIN €IIe B
TE4eHHUEe 5 MuH mocsue npubdaBIeHUsI BCETO KOJUIECTBA TOIYOJILHOTO PACTBO-
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pa xsopanruapuaoB. OOpa30BaBIIMHCS MPOIYKT OEJIOro LBETa TIIATEIHLHO
MPOMBIBAJIA TUCTHIUTMPOBAHHON BOAOH, 1% pacTBOpOM rHAPOOKUCH HATPHS
A CHOBa JUCTWUIMPOBAHHON BOJOW O HEUTPAIbHON pEakuvuyd W CYLIWIA
CHayaja Ha BO3JyXe, 3aTeM B BaKyyMe IpH Temneparype He Bbime 60°C.
Brixon 1,6-rexcamerunenoucakpunamuaa 53%.

BbIxon u cBoicTBa CHHTE3MPOBAHHBIX OMC-aKpWIAMHUIOB TPUBEICHBI B
Tabm. 1.

Tabnuya 1
CuHTe3 OUC-aKpUIaAMH/I0B
Ipoxyxr Beixon,| Tu, °C BpomHoe umcio % N
% HaWJEHO | BEIYKCIIEHO | HAliIEHO | BEIYUCIIEHO
0JINTr0aAMMJL 80.6 |260-280°C| 70.4 65.14 10.87 11.42
n=1
0JINT0AMHU/T 61 |Pasmaraercs| 48.5 41.78 10.10 10.99
n=2 Brime 300°C]
1,4-pennenon- 58 [|Pasnaraercs| 145.20 147.80 12.70 12.95
cakpua-amua, N=0 Boime 300°C
1,6-rekcameru- 53 133-137 | 138.20 142.49 12.60 12.49
JIleH-Oucaxpuia-
mua*, n=0

*) CAS #: 7150-41-6. Karanor#: 7561, T, 134-137°C [7]

I'oMmonosuMepu3anust U cONOJIMMEPH3aLHUs CHHTE3MPOBAHHBIX MO-
HOMEPHBIX H OJHIOMEPHBIX OHC-aKPUJIAMHIOB. ['OMOMOIMMEpH3aIHIO
CHHTE3MPOBAaHHBIX MOHOMEPOB M OJIMTOAMEPOB C KOHIEBBIMH aKpHIJIAMH/I-
HBIMH TPYNIAaMU U CONOJMMEPH3ALHUI0 C METWIMETAKPUIATOM, METaKpHIIO-
BOM KMCJIOTOM M cTHposiom nposoawu npu 70-115°C B 61oke wim Ha Kepa-
MHYECKOH TO/I0KKE M MOPOIIKE CHIIMKAreisi B YKCYCHOW KHCIIOTE B IIPH-
cyrctBun 1.5-2 Bec.% nepekucu OeH3oma. Y CIOBUS MOJUMEPHU3AIMN U CO-
MOJIMMEpU3aui Ha KepaMUYeCKOW TOIJI0KKE M CHIIMKarese, BeCOBOE CO-
JepKaHne TOJIMMEPOB U COIOJIMMEPOB B COCTaBE MOJU(UIIMPOBAHHBIX COP-
OCHTOB NpUBE/ICHBI B TA0II. 2.

UK-criextpsl cHumanu Ha criektpomerpe «FTIR Avatar Nicolety. COM
CHMMKH IOJTy4EeHbI Ha CKaHUPYIOIIEM 3JIeKTpOHHOM Mukpockorne « TESCAN
3115».
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HOpI/ICTLIe XapaKTEePUCTUKU KePaMUYECKUX MOHOJIMTOB U CUJIMKAreJId, MO)IH(I)HIIH])OB?IHHLIX nmoJimaMuaaMmu

Tabauya 2

Bopormo- OTKpBITas VY nenbHbIH Kaxymasics
Ne YcnoBust Monudukanuu TJIOIIEHHE, | TIOPUCTOCTb, 00beM 1op 110 TUIOTHOCTB,
B, % I1,, % Genzony, Vs, em’lz p len®
1 |Ilonumepuzanus o,0-axpui(1,6-rekcameTunen-cedbanmunamuao)l,6-
rekcamermieHauamus (n=1) Ha MoHoIMTE B BHIE 5% pacTBOpa B JICISHOM 207.8 73.1 0.078 0.352
yKCcycHOH kucnote B npucytctBuu 2% I1b. Brixox nomumepa 15.8%.
2 |I[Monumepusanus onuromepa (n=1) Ha cunukarese B Buae 5% pacTBopa B
JIEITHOM YKCYCHOM KHCIOTe B IpUcyTcTBUU 2% [1b. OTMBIBKA yKCYCHOM - - 0.394 -
KHCJIOTOM, CIUPTOM, BOJOH, crupToM. Beixon mommmepa 11.5%.
3 | Comonmmmepu3anus u3 5% p-pa onmuromepa (n=1) ¢ co cruponom (3:1) B 275.9 851 0017 0308
yKc. K-Te B npucyTctBuu 2% I1b Ha MmoHonuTe. Beixon 4.3%.
4 | Cononmmumepuzanus u3 5%p-pa onmromepa (n=1) ¢ co ctuposom (3:1) B ykc. 0374
k-Te B mpucyrcTBun 2% I1b Ha cunukarene. Beixon 6%. '
5 | Conmonmmepu3anms u3 5% p-pa onuromepa (n=1) ¢ METHIMETaKpHIIATOM
(1:3) B ykc. k-Te B npucyrctBux 2% I1b Ha MmoHOsMTE. BBIXOA 5%. 3126 87.1 0.016 0.278
6 | Comonmmmepu3anms u3 5% p-pa onuromepa (n=1) ¢ METHIMETaKpHIIATOM 0.355
(1:3) B ykc. k-Te B npucyrctBun 2% I1b Ha cunukarene. Boixon 4.86%. '
7 | Comonmmepu3anms u3 10% p-pa onuromepa (n=1) ¢ METakpHIOBOI
kucnoroi (1:3) B ykc. k-Te B npucyrctBuu 2% I1b Ha kepamuke. Boixos 242.5 93.3 0.02 0.331
14.5%.
8 | Comonumepusanus u3 10% p-pa onuromepa (n=1) ¢ MeTakpuiIoBoit
kucnoroi (1:3) B ykc. k-Te B npucyrctBuu 2% I1b Ha cuinkarene. Boixon - - 0.309 -
6.5%.
9 |l'omomnonumepu3sanus 1,4- hpenunenducaxpunamuaa (n=0) Ha MOHOJIUTE B
Buze 10% pactBopa B IM® B pucytcteun 2% I1b. Beixon nonmnmepa 247.0 82.46 0.01 0.334

19.6%.




Tlpooonicenue mabauyvr 2

10

T'omomomumepusanus 1,4- henmnenOucakpuiamuaa (n=0) Ha cuIHKarene B

Buze 10% pactBopa B IM® B npucyrctBun 2% IIb. - - 0.30 B
11 | Cononumepuzanus 1,4- pennnendoucakpunamuna (n=0) ¢
METHIIMETaKPHIIATOM (BECOBOE COOTHOIICHUE 1:3) Ha MOHOJIUTE B BUJIC 303.8 82.33 0.017 0.271
10% pactBopa B IM® B npucytctBun 2% I1b. Beixon nonumepa 10.5 %.
12 | Cononumepusanus 1,4- pennnenoucakpmiamuaa (n=0) ¢
METUJIMETaKpUJIaToM (BeCOBOE COOTHOIIeHHE 1:3) Ha cuMKaresne B BUE - - 0.124 -
10% pactBopa B AM® B npucyrcteun 2% I1b.
13 | 'omomonumMepu3anus 1,6- MmetuinenOucakpmiamuga (n=0) Ha MOHOJIHTE
Nel B Buze 15% pacteopa B IM® B npucyrcteun 2% I1b. Beixon 176.40 75.36 0.182 0.427
nosnmMepa 30.05 %.
14 | T'omomonmmMepu3anus 1,6- MmetrineHOucakpramuga (n=0) Ha MOHOJINTE
Ne2 (omgrocmoitHoe HaneceHue Si0;) B Buae 15% pactBopa B M B 53.7 53.05 0.180 0.987
npucytctBun 2% I1b. Beixon nonumepa 5.2 %.
15 | Conomumepuzanus 1,6- metmnenOucakprmiamuga (n=0) ¢
MeTHIMeTaKpuiIaToM Ha MoHOIUTE Nel (MompHOE cooTHOmeHue 1:15) B
Buze 15% pactBopa B IM® B npucytcrBun 2% I1b. Berxon nonnmepa 1574 7130 0.476-0.573 0.453
30.9-34.7%.
16 | Comonumepu3sanus 1,6- metunenoucakpmiamuaa (n=0) ¢
METHIMETAaKPHIaTOM (MOJIbHOE cooTHOmIeHne 1:15) Ha MmoHOommTEe No2 50,30 5171 0277 1.028

(Tpexcrnoitnoe HaneceHnue Si0;) B Bune 15% pactBopa B JIMD B
npucytcTBun 2% [1b. Beixon nonmnmepa 7.2 %.




O6cyxkaeHnne pe3yJbTaTOB

Panee mamu ObL1 pazpaboTaH METOA MOIY4YEHHUsS] TEPMOPEAKTUBHBIX (ca-
MOCIIMBAIOIIUXCS TIPH MOJIMMEPU3AIMH) OJIMTOAMHUIOB ¢ KOHIIEBBIMH aKpH-
JaMHIHBIME rpynmnamu [6]. B Hactosiueir pabore ObLIM CHHTE3MPOBAHBI
OJIMTOAMUIBI C KOHIIEBBIMH (PEHMITAKpHUIIAMUAHBIMU TpynnamMu. CHHTE3 0JH-
roaMuIOB MPOBOAMIN MEK(a3HbIM CIIOCOOOM Ha TpaHMIE pas3zena JBYX
(a3: BomHO# U THAPOoG0oOHOH opranmdeckoit (hasel (Tomyon). C 3TOH 1eNbI0
B BOJHOH (ha3e pacTBOPSIIN BOJOPACTBOPUMBIC (THAPODUIHHBIE) PEareHThI:
1,4-pennneninaMu ¥ THAPOOKUCH HATPHS, a B TOIyoJIie THIpodoOHbIE pea-
TeHTBHI: XJOPAHTUAbl CE0AlMHOBOM M aKpWiIoBOM KuciaoT. Cxema CHHTE3a
NpUBEICHA HIDKE:

NCICO(CH,)gCOCI +(n+1)H,NRNH, +2CH;=—CHCOCI + 2(n+1)NaOH—»

— CH,=CHCONHRNH[CO(CH,)sCONHRNH],COCH=CH, + 2(n+1)H,0 +2(n+1)NaCl

R=  (CH,)s. < > . n=0-3

[Tony4eHHbIE OJIMrOaMU/bI NIPEJICTABISAIOT COOON BBICOKOIUIABKUE TBEP-
JIble TIOPOILIKH, HE PACTBOPUMBIE B OPTaHUYECKHX PACTBOPHUTEIISAX, BEPOSATHO,
n3-3a 00pa30BaHUs MPOUYHBIX MEXMOJIEKYJIIPHBIX BOJOPOIHBIX CBsi3el, aHa-
JoruyHo nonuampaaM. OHU Takke IJI0XO PacTBOPUMBI B OPraHHMUYECKUX
KHCIIOTax (YKCYCHOW, MypPaBbHHOM U JIp.) B OTIMYHUE OT OJMIOAMHUJIOB Ha OC-
HoBe 1,6-rexcamermnenanamuna. I1o 3Toit npuunHe HaMu ObUTBI CUHTE3HPO-
BaHbl HU3KOMOJIEKYJISIPHbIE (MOHOMEPHBIE) OMC-aKpUIIATHBIE MPOU3BOIHBIC:
1,4-pennnenbucakpmwiamua  (N=0) u 1,6-rekcameTHICH-OHMC-aKpUIaAMU/L
(n=0) ¢ mespI0 CpaBHEHHUS MOJUMEPU3AIMOHHON CIIOCOOHOCTH B psiay Omc-
aKpWJIAMHUIOB M BBISIBICHUS ONTUMAIBHBIX CTPYKTYP I MOAU(PHUKAIIUN Ke-
pamMuyecknx MOHONIUTOB. [locienHue coenMHeHns, N3BECTHBIE U3 JIUTEPATYy-
pot [7,8], Takke ObUTO ONYYEHBI B YCIOBHAX MEXK()A3HOTO CHHTE3a B BOJJHO-
TOJIyOJIbHOM CHCTEME.

Kak BugHO 13 Ta0i. 1, HaliieHHbIE ¥ BEIYUCIMHHBIC 3HAYSHUs OPOMHOTO
qucIia U OJIMTOMEPOB ¢ N=1 1 N=2 10CTaTOYHO OJIN3KH, YTO HAPSIY C JTaH-
HBIMHU 3JIEMEHTHOTO aHAJIM3a a30Ta MOKA3bIBAIOT, YTO YKAa3aHHBIE COEIUHE-
HUS 110 CBOEMY COCTaBY JOCTATOYHO MOHOAUCIEPCHBI.

B UK cnekTpax BceX CHHTE3MPOBAHHBIX OMC-aKpHIAMHIOB HPUCYTCT-
BYIOT nojiocsl nornomiennss C=0 cBs3eil B acCOUMUPOBAHHOM (hopme aMuj-
HO# TpymIbl B 06mactu 1635 ey, BanenTHbie kone6Ganns N-H B accommmpo-
BanHO# dopme B obmactu 3300 cm’, nedopmanmonnbix koneGannii N-H B
acCOLMUpPOBaHHOH (opme B obmacti 1540 cm™. TlpucyTcTBYIOT TOIOCA
BHEIUIOCKOCTHBIX JAepopmannonHsix konebdanuiit CH=CH, rpynnsl B 00-
nacti 990 ey, crabas mosnoca BaneHTHBIX KoneGanmii C-H crsseit onedu-
HOBO# rpymmbl B o6mactn 3070 cml. B MK-crekTpax CHHTE3HPOBAHHBIX
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onuromepusix (N=1, 2) u monomepHoro (N=0) Grc-akpUIAMHIOB, COJCpKa-
X (peHuseHoBble TpyIibl (Tad. 1), KpoMe NepeyrciieHHbIX M0JI0C MOTJIOo-
HICHUS], TPUCYTCTBYIOT TaKXe IMOJIOCH MOTIomeHus 1,4-3aMenieHHoro Oex-
30JIbHOTO KOJIBIA B 06macTsix 1065, 1210, 1590 e,

[Ipu noBBIIEHHBIX Temmeparypax >200°C roMonojauMepu3anys CHHTe-
3UPOBAHHBIX OJUTOaMHIIOB U |,4-peHmnenOucakpminamMuaa B 0JI0Ke MPUBO-
JUT K 00pa30BaHUIO0 HEPACTBOPUMBIX CHIMTHIX CTPYKTYp. MccienoBansl ro-
MonosmmMepusanus 1,4-pernnendoucakpunamuaa B JIM® u ero comnonmMme-
pu3anys C BUHWIOBBIMH U aKpWJIOBBIMH MOHOMEpaMH B MPHUCYTCTBUU 2%
nepekucu 6enszouna npu 100°C. Haiineno, uro romononumepusanus 1,4-¢pe-
HUJICHOMCAKpUIAMUIA U COTIOIMMEPHU3alUs C METHIIMETaKPUIATOM U CTHPO-
oM (maccoBoe otHomeHue |,4-peHnnenOncakpmwiamMuaa kK MoHomepy 1:3)
IIPOTEKAI0T ¢ 00pa30BaHUEM PACTBOPUMBIX MOJIMMEPOB, T.€., B OTIMYHE OT
OJIMT0AMUJIOB Ha OCHOBE 1,6-TekcameruineHauaMmuHa, 1,4-penunenOucaxpu-
JaMHJ] HE SIBJISIETCS CIIUBAIOIIUM areHTOM JJISi METUIMETaKpHUiIaTa U CTHPO-
na. B ommumne ot 1,4-dbenunenOucakpunamupaa, l,6-rekcameTuineHOnCaK-
PUIIAMKI MTHOBEHHO roMonoiamumepusyercs npu ~150°C mocne pacruiasie-
HUS ¢ 00pa3oBaHMEM HEIUIABKOTO M HEPAaCTBOPHMOTO MOJHMEpa CETYaTOH
cTpyktypsl. Haiineno, uro 1,6-rexcamermiieHOMCaKpUiIaMul, B OTIIMYHE OT
MaJopeaKkIMOHHOCTIOCO0HOTO 1,4-heHnmnenoncakpuaamMmuia, JIerko COMoH-
MEpU3YeTCs C aKPUIOBBIMU M BUHUJIOBBIMH MOHOMEPaMU: METUIIMETaKpuiIa-
TOM M CTHPOJIOM IPU MOJIbHOM COOTHOILIEHMH MOHOMepoB 1:15 ¢ o6pa3oBa-
HUEM HEIUTAaBKUX M HEPAaCTBOPUMBIX IMOJMMEPOB CETYaTOW CTPYKTYphI. Ta-
KUM 0o0pa3zoM, 1,6-rekcameTnieHONCaKpuIaMH] SIBISETCS TMPEKPACHBIM
CIIMBAIOIINM areHTOM JISi BAHUJIOBBIX U aKPUJIOBBIX MOHOMEPOB.

HccnenoBanue KMHETHKH HOJIMMeEpH3anuu ,6-rekcameTwieHOucakpu-
namuaa, N=0, 1 paHee CUHTE3UPOBaAHHOTO o,m-akpui(1,6-TekcameTuneHce-
6anmnamuno)l,6-rexcamerunenauamuaa (n=1) [6] B 10% pactBope IMD B
NPUCYTCTBUHM 2 BeC.% MepeKkrcu OeH30mIa MoKa3aao, YT0 TOMOIOIMMEpH3a-
st coerHeHns ¢ N=0 MPOTEKaeT CO 3HAYMUTENILHO OOJbIIEH CKOPOCTHIO
(puc.1), uem romomnonuMepu3anys onuroamuaa ¢ N=1.

n=D
0 -
gﬁ m n=1
ﬂ" &0 -
2,
@ Puc. 1. WccnepnoBaHue romononu-
é Mepusauumnm 1,6-rekcameTuneH-
g“- Oucakpunamuga, n=0, 1 qa,w-ak-
= 10 pun(1,6-rekcameTuneHcebaunn-
s amungo)1,6-rekcameTuneHgmamua
E 05 (n=1) B 10% pacTtsope OAM® B npu-
0] cyTcTBUM 2 BeC.% nepekncu GeH-
3ouna.
o T T T T T
[.1.] [- %] 1D 15 D 15

Bpemsa, 3ac
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UccnenoBansl romononaumepusanus 1,4-gpenunenoucakpuinamuia u 1,6-
reKcaMeTHJICHOMCAaKpUIIaMU]T Ha KePaMHUECKUX TMOJI0KKAX M MOPOIIKE CH-
JIMKAress U cOmojuMepusanms ¢ Metunmerakpunarom mpu 100°C B 10-15%
pactBope JIM® B mpucyrcteum 2 Bec.% mnepekucu OeHzouna. Moaudumm-
POBaHHbIE MOHOJIUTBI OTMBIBAIUCH MocienoBareabHo JIM®, crupTom,
JTMCTUITTMPOBAHHONW BOJIOW M CHOBA CITUPTOM M CYIIMIUCH B TepMOIIKady
npu 100-120°C. TMomumepsl CHHTE3UPOBAHHBIX OJMIOMEPHBIX (hEHUIEHOH-
cakpuiaamMuioB Ha ocHOBe 1,4-heHuNeHOUC-aKpHUIIAMHUIOB TIOJHOCTHIO BBI-
MBIBIACH C MOMIOXKKH. 1o ykazaHHOW TpHUYWHE NajdbHEWIue pabdoThI 1O
MOJIMMEPU3AIMU Ha HEOPTaHUYECKUX MOJI0KKAaX MPOBOJAMINCH B OCHOBHOM
¢ amudaTuyecKkuMu Ouc-akpuwiamuaamu: 1,6-rekcameTmineHOncakpuiaMu-
oM, N=0, u a,w-akpwi( 1,6-rekcameTmiencedanmuIamMuio)l,6-rekcameTuieH-
muamuaoM (N=1). MccnenoBanbl MOPUCThIE XAPAKTEPUCTUKU TOTYUCHHBIX
MOJUGHUIHUPOBAHHBIX KEPAMUYECKUX MOHOJIUTOB U cuiukaresneit. [lomyuen-
HbIC JIaHHBIE TPHUBEIEHBI B Ta0a. 2. B 3TOi Tabnmuie mpuBeACHbI TaKXkKe pa-
Hee TIOJyYeHHbIE JaHHbIE 110 MOIU(PUKALNN KEPAMHYECKUX MOHOJIUTOB OJIH-
roaMuiaMM Ha OCHOBe l,6-TekcaMeTwieHaIuaMiHa, ceOalIXaopuaa U ak-
punonnxiopuaa [6].

Kak cnenyer u3 Tabmuiel, Hanbojiee NEpPCIEKTUBHBIMU OU(YHKINO-
HaJIbHBIMH MOHOMEpaMHU JUIsI MOAU(PUKALNN KEPaMUYECKHMX MOHOJHUTOB U
cunukarenei sBisrores 1,6-rekcamerunenOucakpuwinamua, N=0, u o,m-ak-
pui(1,6-rekcamerunen-cebanmnamuo)l,6-rekcamermnernauamua (N=1), ko-
TOPBIE JIETKO TOMOTIOIMMEPHU3YIOTCS M COMTOJIMMEPU3YIOTCS C BUHUIIOBBIMH H
aKpUJIOBBIMH MOHOMEpPaMHU C 0Opa3oBaHUEM JOCTATOYHO TMPOYHBIX IOJIHU-
MEpPHBIX CJIOEB CO CIIUTON CTPYKTYpou. ONHAKO, YUUTHIBASL OTPAHUYECHHYIO
PacTBOPUMOCTH OJIUTOoaMuzia ¢ N=1 B OPraHU4eCKUX PaCTBOPUTEISX, B 4aCT-
Hoctu JIM®, mpeamnouteHne MOXHO OTAaTh l,6-rekcamerniieHOncaKpuia-
muay ¢ N=0. Kak BuaHO U3 TaOIMIBI, TOPUCTHIE XapaKTEPUCTUKH HAHECEH-
HBIX TIOJTUMEPOB Ha OCHOBE IMOCJICTHETO 3HAYMUTEIHHO BBINIE, YEM B CIIydae
o,0-akpui(1,6-rekcametrnencebanuiamMuio)1,6-rekcameTuiaeHAnaMHuIa.
Tax, B ciydyae kepaMHYeCKOr0O MOHOJUTA, MOIU(UIIMPOBAHHOTO COTIOIHME-
poM MeTHIMeTakpuiara ¢ 1,6-rekcameriieHOncakpmwiamuaom (tadi. 2, 06-
paszen 15), ynenbHbIi copOLIMOHHBINA 00BeM MOp 1o OeH3oiy gocturaet ~0.5
cm’le. VcenenoBanme MPOHMIIAGMOCTH OOPA3LOB MOAUMHIHPOBAHHBIX MO-
HOJIUTOB Ha CIIEIHAIbHBIX Oy(EepHBIX pacTBOpax MOKAa3ajo, 4TO THIPO(UIb-
HO-THIpO(OOHBIE CBOMCTBA MOKPBHITUI HA OCHOBE MOJIMMEPOB 1,6-rexcame-
TUJIeHONCcaKpuiIaMuaa HauOosiee cOAJaHCUPOBAHBI B HCCIIEAOBAHHOM Py
MOJIMAKPHIIAMHUIHBIX TIOKPBITHI.

B UK-cnekrpe romononumepa 1,6-rekcamerrneHOncakpuiaMuaa u ro-
MOTIOJIIMEpa, HAHECEHHOTO Ha TIOJUIOXKKY, TPUCYTCTBYIOT BCE TIOJIOCHI TIOT-
JIOIIEHMsI, XapakTepHble aMHuIHOW Tpymnme B obmactsax 1630, 3290-3330,
1540 cx™t, 1 Tombko cnabbie monocst mormomenuss CH=CH, rpynn B CpaBHe-
HUH C UCXOIHBIM OJIMTOMEPOM, YTO CBSI3aHO C UX PACKPBITHEM IPHU MOJIHME-
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pHU3alM C y4yacTHEM aKpWIOBBIX Ipymil. B crekTpe kepaMu4ecKoro MOHO-
JUTa, MOAU(PHUIMPOBAHHOTO MOJUMEPOM, MPHUCYTCTBYET MOJIOCAa MOTJIOIIEe-
aus SiO, B o6mactu 1077 em™.

Ha puc. 2 npusenerst COM CHUMKH IPOJOJIBHOTO U MONEPEYHOTo cpe-
30B K€PaMHUECKOr0 MOHOJIUTA, MOAU(PHUIIMPOBAHHOTO roMoIouMepoM 1,6-
reKcaMeTHIeHOMCaKpuiIaMua, TOIy9eHHBIMI Ha CKAaHUPYIOLIEM AJIEKTPOH-
HoMm mukpockone TESCAN 3115.

Punc. 2. COM cHMMKM NpogonbHOro a 1 NonepeYyHoro cpesoB 6 kKepaMM4eckoro MOHONUTa, Mo-
AvurumpoBaHHoro romononuMepom 1,6-rekcameTuneH6ucakpmnamumaa.

Kak BUgHO M3 MONTYYEeHHBIX CHUMKOB, TIOJTUMEP PAaBHOMEPHO pachpe/ie-
JIeH BO BCEM 00bEeME MOHOJMTHOW KEpaMHMKH, HMPUYEM JOBOJIBHO YETKO
MPOCMATPUBAETCS IOPUCTASI CTPYKTYpa UMMOOMITH30BAHHOTO TIOJIMMEpa.

Havatbl paboThl MO UCCIICJIOBAHNIO CBOMCTB M OICHKE KauyeCTBa MOHO-
JIUTHBIX COPOEHTOB Ha TECT-00pa3lax, B YaCTHOCTH, I10 3aJCPIKKE HOHOB Me-
1 1 Oeka.

3akjauyeHue

B mnpomomkenue paboOT MO CHHTE3y MOJIUMEPU3AIMOHHOCTIOCOOHBIX
OJIMT0AMUIOB HaMU pa3paboTaH METO[| MOJyuYeHHs OMC-aKpHUIOIUI0aMHIOB
C KOHIIEBBIMH aKPWJIIAMHIHBIMU TPYIIIIAMH, COACPIKAIUMH apOMaTHIECKOE
KOJIbIIO, HAa OCHOBE 1,4-(heHmiennamMmuta, ceOaIxiaopuia U aKpHIOHIX-
nopuaa. CUHTE3 OJIMI0aMHUIOB MPOBOAMIN MeX(a3zHbIM CIOCOOOM Ha rpa-
HUIIE pasfena AByxX ¢a3: BOIHON u ruapodoOHO opranndeckoi ¢asbl (To-
ayon). Ha ocnoBanmm nanubsix WK-cnekTpoB mpoBeneHO HcclenoBaHUE
CTPYKTYpPbl CHUHTE3WPOBAHHBIX COEIMHEHHI, KOTOpBIE, HApAly C JaHHBIMU
[0 OIpEeNeIeHUI0 OPOMHOI0 YHCIIa, MO3BOJMIM CIIENaTh BBIBOJ O TOM, UTO
CUHTE3UpPOBAHHBIC OJIUTOAMHUJIBI CO CTETEHBIO0 TomMepu3anmu N=1 u N=2
MPHUOIIKAIOTCA TI0 COCTaBY K MHAMBHyabHBIM COeAMHEHUSAM. CHHTE3HPO-
BaHbl OHMC-aKpWIbHbIE TPOoU3BOAHbIE |,4-penunennuamuna — 1,4-penunen-
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oucakpuiamu, N=0, u 1,6-rekcameTniacHauaMmuHa — 1,6-rekcaMeTuiIeH-0uc-
akpwiaMug, N=0, T.K. BBIIIECUHTE3UPOBAHHBIC OJIMTOAMUIbI OKAa3alHCh HE
pPacTBOPUMBIMH B OOJIBITMHCTBE OPraHUUYECKUX pacTBopHuTenei. CHHTE3Hpo-
BaHHBIE aKpPWIAMHUIHBIE MMPOU3BOJHBIE XOPOIIO pacTBopuMbl B JIM®. Hcc-
JIeZIOBaHBI YCIIOBUS MOIU(UKALMU 1 HallJIEHbI ONITUMAJIbHBIE YCIOBHUSA (pacT-
BOpUTENb, TEMIIEPATypa NOTUMEPU3ALINN, KOHIIEHTPALIMM MOHOMEPOB U OJIH-
rOMEpOB) HAHECEHUs MOJMMEPOB OMCAKPUIAMUAOB U CONOJIMMEPOB C Me-
TUIMETAKPUIATOM Ha KEPAMUYECKHE MOHOJIUTHI U UCCIEA0BaHbl HEKOTOPbIE
MOPUCTHIE XapaKTEPUCTUKH MOITYYEHHbIX KoMIio3uToB. [lokazano, 4uro ruj-
podubHO-THAPO(POOHBIE CBOMCTBA MOKPHITHI HAa OCHOBE MOJUMEPOB 1,6-
reKcaMeTHIIeHONCcakpriIaMuaa Hanbosiee cOaTaHCHPOBaHBI B HCCIICIOBAaH-
HOM DSy TOJHAKPUIAMHIIHBIX TOKPBITUH, a YICIBbHBIH COpPOIMOHHBIMA
00BeM Top 1o OeH30I1y 00Pa3I0B KEPAMUIECKUX MOHOJIUTOB, MOAU(DULINPO-
BaHHBIX COIOJUMEPOM MeTWIMeTakpuiara ¢ l,6-rekcameTmiieHOucaKpuia-
MuzoM gocturaet ~0.5 ca’le. Ha OCHOBaHMH JaHHBIX HK-criekTpoB U cKa-
HUPYIOIIEH 2JIEKTPOHHON MUKPOCKOIIUHU HUCCIIEAOBAHBI CTPYKTypa U MOp(¢o-
JoTUsl MOAU(DHUIIMPOBAHHBIX TOJUMEPAMU U COIOJIIMMEPAMH KEPAMHUYECKUX
MOHOJIMTOB.

gNUNN2hSPNL UNLAELSLENP USUSNFUL URLEEQITD
UnuAUGLE3hL L OLPG-NUBLUSHL APU-UGCPLUUT DY LEND
MOALPUGLPQUSHUSAY, TLOL T LUYTL STUYLPLP U LY

U. G- 9-LP9-AL3UL, L. 6. STUELYUN, U. U. TLE-ULAPL3UL U W G- AULEGUGUL

(Elfrdfafs e 1,6-Skpunidbfdfy b fuudfifs sfhnfumgqlgn fdjudp wlpppuof@df ppepuei-
Shpfribpp $bn b wpppu-Ghufy Eigpudfif nbubgpogm] obpughlu@dfp b wlhpp-
by, rpuslyustingsf by & ufbifHegfud offrnidbpiidpp uyngfbbpfgusgposs Qhpodfludos doimgh-
wp b ufypluglyp fpu: Do diwfpduws b opi@bgdws yoc@hph hunnegfuspp URT
wndfrrpuagg e SwdlymayfFmf Gnidugnyfgfots unppbinntibpp Sulmnlbi Sanln Fym Sk Upi-
plguiitpogp &pibusts fpus b S Sunfunsgmypdbpp SbF fydbulypfyunf S :
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OBTAINING COMPOSITE SORBENTS BY POLYMERIZATION
OF SYNTHESIZED MONOMERIC AND OLIGOMERIC BIS-ACRYLAMIDS
ON INORGANIC SUBSTRATE

S. G. GRIGORYAN, L. E. TKACHENKO, S. S. AVTANDILYAN and A. G. BALEKAEV

The Scientific Technological Centre of Organic and Pharmaceutical Chemistry NAS RA
26, Azatutyan Ave., Yerevan, 0014, Armenia
E-mail: grigstepan@yahoo.com

In the course of the work on the synthesis of polymerizable oligoamides, we have
developed a method for the preparation of bis-acryloyl amides with terminal acrylamide
groups containing an aromatic ring based on 1,4-phenylenediamine, sebacyl chloride
and acryloyl chloride. Synthesis of oligoamides was carried out by an interfacial method
at the interface of two phases: an aqueous and a hydrophobic organic phase (toluene).
Based on the IR spectra data, a study was made of the structure of the synthesized
compounds, which, along with data on the determination of the bromine number, led to
the conclusion that the synthesized oligoamides with the degree of polymerization n =1
and n = 2 approach by their composition to the individual compounds. Bis-acrylic
derivatives of 1,4-phenylenediamine-1,4-phenylene bisacrylamide (n = 0) and 1,6-
hexamethylenediamine -1,6-hexamethylene bisacrylamide (n = 0) were synthesized as
the synthesized oligoamides proved to be insoluble in most organic solvents. The
synthesized acrylamide derivatives are readily soluble in DMF. The modification
conditions were investigated and optimum conditions (solvent, polymerization
temperature, monomer and oligomer concentration) of applying polymers of
bisacrylamides and copolymers with methyl methacrylate on ceramic monoliths were
found and some porous characteristics of the resulting composites were investigated. It
has been shown that the hydrophilic-hydrophobic properties of coatings based on
polymers of 1,6-hexamethylene bisacrylamide are most balanced in the investigated
series of polyacrylamide coatings, and the specific sorption volume of pores of ceramic
monoliths samples modified with methyl methacrylate copolymer with 1,6-
hexamethylene-bis-acrylamide in regard to benzene reaches ~ 0.5 cm®/g. Based on the
data of IR spectra and scanning electron microscopy, the structure and morphology of
ceramic monoliths modified with polymers and copolymers were studied.
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Buumanuio asmopos!

Hoopobuyro ungopmayuro o «Xumuyeckom dxcypuaie ApmeHnuu», cooepiscanue
HOMepOs JHcypHana 8 epaghuueckoli popme u anHomayuu cmameti, 20008bie A6MOPCKUE
yKazamenu, a maxice pazeepHymvle Npasuna Ois Aemopos MONMCHO NOAYHUMb & Cemu
Hnmepnem no aopecy: http://chemjournal.sci.am « www.flib.sci.am

IIPABUJIA 1JISI ABTOPOB

Ofmue mo10KeHUs

K my6nukanmu B «Xumuueckom sncypuane Apmenuuy IPUHAMAIOTCS MaTepHAIB, COJIeprKa-
mye pe3yabTaThl OPUTHHAIBHBIX HCCIIEN0BaHNM, 0QopMIICHHbIE B BUIE MOJHBIX cTaTei, KpaT-
KHX cO00IIeHHUi 1 m1ceM B peaKIHIo.

KypHan my6mukyer paboTHI 10 BceM HANPABJIEHHSIM XUMUY€CKOi HAYKH, B TOM YHCIIE 110
o01el 1 HeOPraHNYECKO XUMHH, (PH3MIECKOI XUMHU U XUMUYECKOH (DH3HKe, OPraHNIecKOH Xu-
MHH, METaJUIOOPTaHUYECKOH M KOOPIMHAIMOHHOW XMMHH, XUMHHU MOJUMEPOB, XHUMHH MPUPOJI-
HBIX COCJJMHEHUH, OHOOPTaHMYEeCKON XMUMHUN M XUMUH MaTepHAaJIOB.

CraTbH, mpeiaraeMble K MyONIMKanuy B pazjene OHOOPraHMYecKOH XMMUH, JOJDKHBI OBITh
TOCBSIIIEHB! ONyYEHHIO HOBBIX ITOTEHIHATBHO OMOJIOTMYECKH AaKTHBHBIX COEAMHEHHH, B TOM
YHCIIC U BBIICICHHBIX U3 IPUPOIHBIX 005eKTOB. IIpH onMcaHnyu HOBBIX BelllecTB, 00.,1aJa0UX
3HAYUTEJILHOI (B CPABHEHHH ¢ MPUMEHSeMbIMHM B MeIHIIUHE JIeKaPpCTBAMH) 0HOJIOrHYeCKOi
AKTHBHOCTBIO, CTaThs MOXKET COAEPKATh PE3yIbTAThl OMOIOTMIECKUX UCCICAOBAHMUM, BKIIFOUA0-
M CCBUIKM HAa UCIIOIb30BaHHBIE METOIB! N3yUYeHHs OHOJIOTMYECKOI aKTHBHOCTH, HH()OPMALHIO
0 THIIE HUCIIOJIb30BaHHBIX ONO00OBEKTOB, AKTUBHOCTH U TOKCHYHOCTH CHHTE3MPOBAHHBIX IIpenapa-
TOB B COIIOCTABJICHHHU C COOTBETCTBYIOIIMMH [TOKA3aTEJIIMU IPUMEHAEMBIX B MEIUIINHE JICKAPCTB.

B 3akioueHun cienyeT NPUBECTH KPAaTKUH apryMEHTHPOBAHHBIA BBIBOJ O CBSI3H MEXIy
CTPYKTYpOH M OHOJIOTMYECKOH aKTMBHOCTBIO HCCIEJOBAaHHBIX coeanHeHHH. OmyOIMKoBaHHBIE
MaTepHaibl, a TAKXKe MaTepHabl, IPeCcTaBIeHHbIE Ul IMyOIMKaluy B APyTUX KypHANax, K pac-
CMOTPEHHIO HE TIPHHAMAFOTCSL.

ABTOpCKHE 0030pbI TOJDKHBI MIPECTABIATE CO00H 0000IIeHNe U aHAIN3 PEe3YIIbTATOB LIUK-
J1a paboT OZHOTO MJIM HECKOJIBKHX aBTOPOB I10 €IUHOW TeMaTHKe.

IMoxHbIe cTaThH PUHUMAIOTCS 00beMOM 10 12 cTpaHull, 00beM KPaTKOro cOOOIIeHns —
He OoJsiee 5 cTpaHMI] MaNIMHOIMCHOTO TekcTa. [lnchbMa B peAaKkIuIo JOIKHBI COJIEpPIKaTh H3JI0-
JKEHHbIE B KpaTKO# (hopMe HaydHbIe pe3y/bTaThl MPUHIUIHAIBHO BAKHOTO Xapakrepa, TpeOyro-
mye cpouHoil myOmuKarmy. Pegakys ocTaBiseT 3a co0oif MpaBo COKpAIaTh CTaTbl HE3aBHCHMO
0T uX o0BeMa.

Jnst my0IMKanuu cTaThbH ABTOPaM He00X0AMMO NMPeACTABUThL B PeJaKIHUIO cleyloie
MaTepHUaJIbl ¥ JOKYMEHTBI:

1) HampaBjIeHUe OT opraHuzanuu (B 1 3k3.);

2) skcneptHoe 3akimodenne (it rpaxaad PA) (B 1 9k3.);

3) noanucaHHBI BceMH aBTOpaMU TEKCT CTAaTbU, BKIIOYask aHHOTALUIO, TAOIMLIbI, PUCYHKH U
HOJMHUCH K HUM (Bce B 2-X 3K3.);

4) rpaduyeckuii pedepat (B 2-X 3K3.);

Cratbs IOJDKHA OBITH HAITHCAHA CXKATO, aKKYpaTHO O(OPMIIEHA M TIIATEIEHO OTPEIAKTHPO-
BaHa. He momyckaercst myOnmpoBaHKe OJHHX M TeX )K€ JaHHBIX B TaOIHMIAX, B CXeMax M PHCYH-
Kax.

ABTOp HECET IOJHYI OTBETCTBECHHOCTH 3a NOCTOBEPHOCTH JKCIIEPUMEHTAJIBHBIX JaHHBIX,
IMPUBOJUMBIX B CTAThHE.

Bce CTaTbH, HAIIPABJIAEMBIC B PEAAKIUIO, MTOABEPTAOTCA PELUCH3UPOBAHUIO U HAYYHOMY pe-
JaKTHPOBAHUIO.

Crartbs, HalpaBJIeHHAs aBTOPaM Ha JOpabOTKy, HOJDKHA OBITH BO3BpaIleHa B HCIIPABICHHOM
BHUJIC BMeCTe C ee MePBOHAYAIbHBIM BAPHAHTOM B MaKCHMaJIbHO KOpoTKHe cpoku. K nepepabo-
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TaHHOH PYKOIHCH HEOOXOANMO NPHIOKUTh MHCBMO OT aBTOPOB, COZIEpIKalllee OTBEThI HA BCE 3a-
MEYaHHS U KOMMEHTapUH U HOSCHSIOIIEE Bce BHECCHHbIC M3MeHeHHs. CTaThd, 3a1epKaHHAs HA
UcnpaBJieHHN §oJiee IBYX MecsilieB WM TPeOylolasi IOBTOPHOIi NMepepadoTKH, paccMaTpu-
BaeTcsl KAK BHOBb MOCTYNHBLIAS.

Penakiys IocsuIaeT aBTopy mepen HabopoM lsi IPOBEPKH OTPEAAKTHPOBAHHBII SK3EMILISP
CTaThH U KOPPEKTYPY.

CrpykTrypa nyoaukanui

[Ty6nukarys 0030poB, MOJHBIX CTaTell M KPATKHX COOOMIEHMIl HAUMHAETCS C MHAEKCA
VJIK, 3atem cieyroT 3ariaBue CTaThbH, MHUIMANIB U (DaMUIMH aBTOPOB, Pa3BEPHYThIE Ha3BAHHS
HAYYHBIX YYPEXJICHUH, MOJIHbIE TOYTOBBIE agpeca ¢ MHAEKCAMH IOYTOBBIX OTACNICHUH, HOMepa
(akcoB U amgpeca 3IEKTPOHHOM mouThl. [lanmee mpuBOIUTCSA KpaTkas aHHOTanus (He Goiee 20
CTPOK) C yKa3aHHeM KOHKPETHBIX Pe3yIbTaTOB PAOOTHI U BHITEKAIONIUX U3 HUX BHIBOJIOB.

B craThsx TeopeTH4eckoro U U3NKO-XMMHUYECKOI0 XapaKTepa MPUBOAATCS CKAaTOE BBe-
JICHHE B IIPO0OJIeMy U TIOCTAaHOBKA 33/1a4 MCCIIEIOBAHNS, SKCIICpUMEHTAIbHAS HIIM METOIMIecKast
9acTh, 0OCY)XJEHHE IIOJydeHHBIX Pe3yJIbTaTOB C 3aKJIIOUYEHHEM, a B CTATHIX, MOCBSIIEHHBIX
CHHTe3y, — 00m1as 4acTh (BBEICHUE M 3a]]a4a UCCIICIOBAHUS), 0OCYXKICHHE MOTyYEeHHBIX Pe3yJlb-
TaTOB C 3aKJIOYeHHeM U SKCIepPUMEHTaNbHas 9acTh. PUCYHKH ¢ HOAPHCYHOUHBIMU TOJIHUCSIMU U
TabnuIBI MOTYT OBITH BBEJICHBI B TEKCT. B mMHChbMax B peaklMI0 aHHOTAIMS HA PYCCKOM SI3BIKE
HE TMPHUBOAUTCS U pa3OMBKa Ha paszieisl He Tpebyercs; matoTca uHaekc Y K, Ha3BaHHWe CTaThH,
MHHIMANGEL 1 (aMIJINK aBTOPOB, Ha3BaHHE HAYyYHBIX YUPEXKACHUH U MX ajpeca, pe3toMe Ha ap-
MSIHCKOM M aHIJIMHCKOM SI3BIKaX.

I'paduueckuii pedepar npunaraercst Ha OTAeNbHOM cTpanuie (12055 MM) U IpeACTaBIsIeT
c000if MHGOPMATHBHYI0 WJLTIOCTPANMIO (KIIOYEBYIO CXEMY, CTPYKTYPY COCIMHEHUs, ypaBHe-
HHE peaKIny, rpauK U T.IL.), OTPaXKAIOIIYIO CYTh CTaThH B rpagmyeckom Buzae. Tekct B rpadu-
4ecKoM pedepare I0IycKaeTcs TONIBKO B CiIydae KpaiHed He0OX0IUMOCTH, IPH 3TOM CIEIyeT U3-
Oerath TyOnMMpOBaHMS HA3BaHUS CTAThU M TEKCTA aHHOTAIWH.

IIpu HecoO/0lcHUH YKAa3aHHBIX BbIlIe MPABHJI CTAThbs He MPUHUMAETCA K My0/aHKa-
IHH.

Ipumep odopmiIeHHst 3arJIaBUSI CTATHH, CIIUCKA ABTOPOB,
AIPecoB yUpPeKIeHMIl, AHHOTAIMM.

ACHUMMETPAYECKHUI CUHTE3 -TETEPOLMKJINYECKU
3AMEIIEHHBIX L-a-AMUHOKHUCJIOT

A. C. Carnsin,” 10. H. Beoxonn® u K. ®umep *

* EpeBaHCKHIi rOCYIapCTBEHHBIA YHUBEPCHUTET
Apwmenus, 0025, Epesan, yn. A. Manyksina, 1

daxc: (374-10)559355 E-mail:sagysu@netsys.am

S MHCTUTYT 3eMEHTOOPraHMYECKHX COeIHHEHHUIT

M. A. H. HecmestHoBa Poccuiickoii akagemun Hayk
Poccuiickas @enepanust, 119991, Mocksa, yn. BaBunosa, 28
Dakc: (495) 135 6549. E-mail: yubel@ineos.ac.ru
® Uucruryt oprannueckoro karaausa IFOK Yausepcurera r. Poctok
I'epmanus, Poctok, /I-180055, byx6unnep mrpacce, 5-6
daxc: E-mail:

PaspaboTtaH HOBbIi 3hEKTUBHBIN METO4 aCMMMETPUYECKOrO CUHTE3a [B-reTepoumKIINYecKu
3aMeLLeHHbIX L-a.-aMUHOKMCNOT NOCPeACcTBOM npucoeamHenns 3-amuHo-1,2,4-tnaguasona v 5-vep-
KanTo-1,2,4-Tpna3onos, cogepxallumx pasnuyHbie 3amecTuteny B nonoxerusix 3 u 4, k C=C cBsan
Ni(Il) komnnekca ¢ ocHoBaHueM LLndpda germgpoananvHa u (S)-2-N-(N’-6eH3unnponun)ammHobeH-
30¢peHOHa.
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IIpumepsl opopmiienns rpadpuyeckux pedeparos

O B3aumopeiicTBuu N-aJKHJIMMHHOB € alleTOYKCYCHBIM 3()HpOM

1
M. C. Capresun ! o o] R (0] !
C. C. Avonsu ! “ R !
A. X. XavatpsiH : R/\N/ + OEt 20°C EtO OEt !
A. D. bapacsu I aTaHon !
| HO NHR' |
C. T'. KonskoBa ! 0 !

Xum. oc. Apmenuu, 2011, m. 64, Ne4, c. 511

Kunernka BBICOKOTEMIICPATYPHOI'0 a30TUPOBAHUSA TAHTAJIA B U30TCPMHUYECKHUX yCJI0-

BUSIX
II. A. Agamsu

E. H. Crenausu

A. A. Yatunsau

C. JI. XaparsH

Xum. oc. Apmenuu,
2011, m. 64, Ne3, c. 316

Odopmienne crateil B «XHMHYeCKOM KypHaJie ApMeHUN»

Tekcr cTathu nieuaTacTcs vepe3 1.5 unTepBasa (6e3 MOMapoK U BCTaBOK) Ha Oemnoil Oymare
cTa"gapTHOTO pa3Mepa (popmar A4) ¢ OISIMU 3 CM ¢ JIEBOH CTOPOHEL, 1.5 ¢M ¢ IpaBOW CTOPOHEL,
2.5 cM cBepxy, 2.5 cM cHu3y, pa3mep mpudTa — 12.

Bce cTpaHHIbI PyKOIHCH, BKIIOYAs CIIMCOK JUTEpaTyphbl W rpaduueckuil pedepar, Hyme-
pyroTcs.

VYpaBHeHHs1, CXeMBbI, TaONUIIBI, PUCYHKH U CCBUIKM Ha JIMTEPaTypy HyMEpYIOTCS B TMOPSIAKe
HX YIIOMHHAHHUSI B TEKCTe.

Cnucok mUTHPYeMoO# JUTEPATYPhbl JJODKEH BKIIOYATh CCHUIKM Ha HanboJiee CyIeCTBEH-
HBIE PabOTHI 10 TEME CTaThH. B TeKcTe CTaThbM NOKHBI OBITH YIOMSHYTHI BCe CCHIJIKH, IPHBeE-
JICHHBIE B CITHCKE JIUTEPATyphl. B TEKCTE CCHUIKM Ha JUTEPATypy JAlOTCs B KBAaJPATHBIX CKOOKax
U HYMEPYIOTCSI CTPOro B MOPsiIKe UX ynoMuHaHus. CIIMCOK JIMTepaTyphl Nle4aTaeTcs Ha OTIeb-
HO#1 CTpaHuIe ¢ yKa3aHHeM HHHUILHAIOB U (aMHIIMil BCceX aBTOPOB.

Cnucok JuTepaTyphl T0JDKeH OBITh 0hOPMIIEH ClIeTyIOmnM 00pa3oM:

Knueu: Byuauenxo A.JI., Baccepman A.M. Ctabunbhble paaukaibl. M., Xumust, 1973, 58 c.

Cmambu ¢ cooprnukax: Ona /Joc., @apyx O., Ilpaxaw [orc. K.C. B KH: AKTUBaLlUs U KaTaJu-
THYeCcKue peakiuy ankanoB / nox pen. K.M.Xwmuia. M., Hayka, 1992, c. 39.

ITpn nMTHPOBaHNH MePEeBOIHBIX U3AHMI MOCIIE BHIXOAHBIX JaHHBIX PYCCKOS3BIYHOM Bep-
CHU B KBaJPaTHHIX CKOOKax HEOOXOAMMO yKa3aTh BBIXOJIHBIC JaHHBIC OPUTHHAJIBHOTO M3JAHHS.
Hamnpumep: Buympennee spawenue monexyn./ nox pex. B.J1.Opsumin-Tomaca. M., Mup, 1974, 374
c. [Internal Rotation in Molecules, Ed. W. J. Orville-Thomas, Wiley, New York, 1974, 329 pp.].

Kypnanwt: Gal'pern E.G., Stankevich 1.V., Chistyakov A.L., Chernozatonskii L.A. // Chem.
Phys. Lett., 1997, v.269, p.85.

IIpy NUTHPOBAHHM PYCCKOSI3BIYHOTO KYPHAJIa, MIepPeBOIUMOro 3a pyb6eskoM, He0OX0au-
MO TPHBOJHUTH CCBUIKY M Ha aHIIos3buHyr0 Bepcuto. Hanmpumep: Jlaiikos [I. H., Ycreiaiok 1O.
A.// H36. AH, Cep. xum., 2005, ¢.804 [Russ. Chem. Bull., Int. Ed., 2005, 54, 820].
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ITamenmur: A.c. 9854 CCCP // .M., 1978, 61. unu: US Pat. 55973 // Chem. Abstrs., 1982,
97, 150732.

JMuccepmayuu: Koane b.I'. ABToped. auce. «....» JOKTOpa XUM. HayK. [ opon, HHCTHUTYT,
rox, cIp.

Hpozpammur: Sheldrick G. M., SHELXL93, Program for the Refinement of Crystal
Structure, Gottingen University, Gottingen (Germany), 1993.

FBanxu oannwix: Cambridge Structural Database System, Version 5.17, 1999.

CchIIIKH HA HeOMYOJHKOBAHHBIE Pe3yJbTATHI H YACTHBIE COOOIIEHHSI TAI0TCsl UCKIFOUH-
TENBHO B BUJE CHOCOK, @ B CIIMCKE JIMTEPATyphl HE MIPUBOIATCA U He HyMmepytoTcs. [Ipu mutupo-
BaHUH HEOMYOJIMKOBAaHHBIX PA0OT M YaCTHBIX COOOIIEHHH HEOOXOIUMO MPEACTABUTD pa3pelicHue
OT JIMIIA, HA YbU JIAHHBIC IPUBOAUTCS CCHUIKA.

MMamsaTka s aBTOpPOB

JIst MaKCUMAJIBHOTO COKPAIIEHHsI CPOKOB MYyOJHKAINMH PElAKIMs IPOCUT aBTOPOB o0pa-
TUTH 0c000€ BHUMaHHE HA 0)OpMJIeHHe CTATHH.

Obuiue nonosceHus

Marepuainsl, IpeICTaBIsIeMbIE B PEIAKIIHIO:

[J pamuuss, ©Ms1, OTIECTBO M KOOPAMHATHI JIMLIA, C KOTOPBIM PEIaKIMs JOJDKHA BECTH Mepe-
MUCKY (TIOYTOBBIN ajpec, HoMep TenedoHa, HoMep (akca, apec NEKTPOHHOM MouThl). DaMums
aBTOpa, OTBETCTBEHHOTO 32 MEPENHCKY, JODKHA OBITh OTMEUYCHA 3BE3T0YKOM.

[] HampaBJIeHHE OT OpPraHU3aLUU

[] skcnepTHOE 3aKiIodyeHue (11 rpaxaal PA)

[J TeKcT cTaTbu, aHHOTALUM Ha PYCCKOM, aHIVIMMCKOM U apMSHCKOM sI3bIKaX Ha OTAENbHBIX
cTpanunax (Jinbo B TEKCTE), PUCYHKHU U Tabiuibl (Bce B 2 9K3.)

[ rpaduyeckuii pedepar

[J mocJieI0BaTeIbHOCTh PACHOJIOKEHHS YacTell cTaThu (KpOMe IHCEM B PEIAKIIUIO):

[J magexc YK

[] HazBaHMe cTaThu

[] aBTOp(BI)

[] pa3BepHyTOE Ha3BaHHUE HayYHOUH OpraHU3aluu

[] moYTOBBIH azpec ¢ UHAEKCOM

[ daxc

[ agpec 3MeKTPOHHON MOYTHI

[] arHOTanNA

[] cOOCTBEHHO TEKCT CTATbH

[] BBeIeHUE

[] mocraHoOBKa 3a7a4n

IJIs1 cTaTell (PU3NKO-XUMHYECKOI TEMATHKU:

[] sKCIIepUMEHTaNbHasl YacTh

[] o0CyXIeHHE TTOJIyYeHHBIX PE3Y/IbTAaTOB C 3aKII0UEHUEM

JJIS cTaTeil, MOCBSIIEHHBIX CHHTE3Y:

[J o0CyXIeHHE TTOTyYeHHBIX PE3YNIBTATOB C 3aKITIOUYCHUEM

[J BKCTIepUMEHTANbHAs YacTh

[J brmaromapHOCTH

[] cnMcoK JuTepaTypsl
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Tpebosanusa Kk ogpopmaenuio u no0zomoeKe pykonucu

B 3kcrniepuMeHTaJbHOI 4YaCTH JOKHBI ObITH MPECTABICHBI J0KA3aTeIbCTBA CTPOCHHSI
U YHCTOThI BCEX HOBBIX COCMHEHHUH, HCTOUYHUKH UCIIOIb30BAHHBIX HETPUBHAJIBHBIX PeareHTOB
WM MeTOAMKH MX NMOJIy4eHHsI, a TakKe YCJIOBHUS JOMOJHHTEJIbHON MOATOTOBKH PEareHTOB H
pacTBopurenei.

[ Ins BceX CHHTE3MPOBAHHBIX COCIWHEHHWH ClIeAyeT JaTh HA3BAHHSI MO HOMEHKJaType
IUPAC. MerauioopraHi4eckie KOMIUIEKCHI MOTYT ObITh Has3BaHbl mo cucteme Chemical
Abstracts.

['Bce Ta0au1pbl, cXeMbl, PUCYHKH, COe/IMHEHUS M CCHUIKH HA JIUTEPaTyPy JOJKHBI HyMe-
POBAThCSI CTPOTO B MOPSIAKE YIOMHHAHUS B TEKCTE.

[1Ha ocsix rpad)uKOB JOJDKHBI OBITH YKa3aHbl HAMMEHOBAHUS 1 eIMHUIIbI H3MEePEeHUsl COOT-
BETCTBYIOIUX BEJIHUYHUH.

[/PucyHKH CHEKTPOB HE JOJDKHBI OBITH BHIITOIHEHEI OT PYKH.

[1Bce nucmons3yeMble aG0peBHATYPBI X COKPALEHHsT JOJDKHBI COOTBETCTBOBATh IIPUBEICH-
HoMy B [IpaBmiax s aBTOPOB CIMCKY WM paciIi(pOBEIBATHCS NP MIEPBOM YIIOMHHAHUH.

[1laHHBIE PEHTIEHOCTPYKTYPHOT'O HCCIEIOBAHUS CIEAYeT INPEACTAaBIATh B BUJIC PHCYH-
Ka(KOB) MOJIEKYJIBI (C IPOHYMEPOBaHHBIMH aTOMaMH) HJIH KPUCTAIIIMYECKON YIIaKOBKU U TaOIIHIL,
COJIepIKAIINX He00X0UMbIe TE€OMETPUIECKHE XapaKTEPUCTUKH MOJIEKYTT (0CHOBHbIE [UTHHEI CBSI-
3el, BaJICHTHBIC U TOPCUOHHBIE YTIIBI).

[] JIyist OCHOBHOTO TEKCTA CTAThH 00s3aTENBHO UCIONb30BaHue mpudra Unicode, skenartens-
Ho Times New Roman, miist rpedeckux 6ykB — mpudt Symbol.

[1CuMBOJIBI TIEPEMEHHBIX (M3WYECKUX BEJWYUH (HaIpHMep, TeMmiieparypa — 1), CJHHHII
nx mmepenns (K), crepeoxumuueckue neckpuntopsl (yuc, Z, R), noxantsl (N-metmin), OykBeH-
HBIe (HO He HIU(POBBIC) CUMBOJIBI IPH 0003HAUYECHHUH TPYIII CHMMETPUH JOJDKHBI OBITH Hareyara-
ubl kypcusom (C2v, Ho He C2V).

B cnucke JIUTepaTyphl JODKHBI HCIIOIb30BATHCSA TOJNBKO CTAHIAPTHBIE COKPAIIEHUS Ha-
3BaHMH KYPHAJIOB.
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