HALIIOHAJIbHA AKAZIEMISI HAYK YKPAIHH
IHCTUTYT OPTAHIYHOI XIMIT HAH YKPATHU
MIHICTEPCTBO OXOPOHMU 3/10POB’Sl YKPATHU
HALIIOHAJIbBHUM ®PAPMALIEBTUYHWI YHIBEPCUTET

Pik 3acHyBaHHA — 1966

AKYPHAJI

OPTAHIYHOITA
®APMALEBTUYHOI XIMII

NN

JOURNAL

OF ORGANIC AND
PHARMACEUTICAL CHEMISTRY

NN

AKYPHAJI

OPTAHUYECKOU U
OAPMAITEBTUYECKOU XUMUU

2016 — tom 14, Bumyck 4 (56)

XapkiB
HdaVy



['osi0BHI pefakTopHu B.l.Kanpuenko (KuiB)

B.Il.YepHux (XapkiB)
3acTynHuUKHM rosoBHoro pegakropa l.C.I'punenko (XapkiB)

M.B.BoBk (KuiB)
BignoBiganbHi cekpeTtapi T.A.KocTiHa (XapkiB)

T.ITapanymuna (KuiB)

PepakiiiliHa KoJieris:

[1.0.Be3yryiuit (Xapkis), M.K.bpaTeHko (Yepuisni), B.C.bpoBapenb (Kuis),
K.D.ByiioH (Pyan, ®pannis), 3.B.BoriTeHko (Kuis), B.A.I'eoprisini (Xapkis),
0.I.T'pu3oay6 (Xapkis), B.A.3aropi#t (Kuis), C.M.KoBasieHKO (Xapkis),
C.I.LKoBasneHko (3anopixxksa), B.M.KoBasboB (Xapkis), M.I.LKopoTKix (Kuis),
P.b.Jlecuk (Jissis), B.B.JlinicoH (Xapkis), B.I.HOBIKOB (J/IbEiB),
M.Z1.06ymak (Jissis), [I.II.OHMCBbKO (Kuis), O.5.CMosiH (Kuis),
B.M.TumoueHko (Kuis), A.O.TosiMa4yoB (Kuis), [.B.YkpaiHenp (Xapxis),
A.A®DokiH (Kuis), JLA.ILleMuyk (Xapki), }0.JI.ArynonbcbKkuit (Kuis)

PenakuiiHa paga:

“¥ypnaun opraniuHoi Ta papmareBTHYHOI XiMil” BKIoueHHH [0 3aTBepmkeHoro MOH Ykpainu [lepesniky HaykoBHUX
¢$baxoBuX BUJaHb YKpaiHU [/ oy6IiKyBaHHS Pe3y/bTaTiB UucepTaliiHUX POBIT 3 XIMiYHUX Ta papMalieBTUYHUX HayK
(Haxa3 MOH VYkpainu Biz; 16.05.2016 p. N2 515); pedepyetbcst B Chemical Abstracts, P2KXum, Bk/itoueHUH 10 HAyKOMeT-

C.A.AHppoHaTi (Ogeca), .C.AHTUIIH (Kasans), O.M.BisioBoJ (Xapkis),
0.0.BapHek (Crpac6ypr, ®panuis), b.C.3iIMEHKOBCbKHH (JIbBiB),

["JI.KamanoB (0geca), A.KaTyy (Bepkai, Cll1A), B.I.Kyxap (Kuis),

A.Xaac (Boxywm, Himeuuunna), B.A.Yeb6aHOB (Xapkis), }0.[.lllepmosioBUY (Kuis)

Y >KypHaJsii po3mVIAHYTi NP06G/ieMH CUHTE3y Ta aHaJIi3y OpraHivYHUX Ta
eJIEeMEeHTOOPraHiYHUX CIOJIYK, aHAJ/IOTIB NPUPOAHUX CIIOJIYK i JIIKApCbKUX
cy6cTaHLii, pe3yabraTi Qi3UKO-XiMiUHUX AOC/IAKEeHb Y BUILe3a3HAYEHUX

HalpAMKax.

J1s npaniBHUKIB HAQYKOBO-40C/IiJHUX YCTAaHOB, BULLIUX HAaBYa/IbHUX 3a-
KJIaJiB Ta paxiBuiB XiMmiyHOro, papManeBTUYHOrO, 6i0/I0riYHOr0, MEeJUY-

HOTO i Cl/IbCBKOrocnoAapcbKoro npodisio.

puuHoi 6a3u Index Copernicus.

3aTBepaxeHo 10 ApyKY BueHoro pazoro IHcTUuTyTY opraniynoi ximii HAH Ykpainy, npotoxos Ne19 Bix 28.11.2016 p.
3aTBepmxeHo 10 ApyKy BueHoto pazsoro HarioHanbHOro papmaneBTUYHOro yHiBepcuTeTy, mpoTokos Ne3 Bix 30.11.2016 p.

Apnpeca gna nuctyBanHsa: 61002, M. XapkiB, ByJ1. [lymkinceka, 53, HanjioHanpHui papManeBTUUHUN yHIBEPCUTET,
penakuisa “XKypHany opraniuHoi Ta ¢papmaneBTuuHoOi Ximii”, Tes./dpakc (57) 706-30-63. E-mail: press@nuph.edu.ua,

orgpharm-journal@nuph.edu.ua. CaiiT: http://ophcj.nuph.edu.ua.

[lepeansiaTHi iHAeKCU: 151 IHAUBIAYaTbHUX NepeAnaaTHUKIB — 08383, auia nianpuemcts — 08384

CeimouTBoO mpo Aep:kaBHY peecTpalito cepii KB Ne7392 Big 05.06.2003 p.

[lignucano o fpyky 16.12.2016 p. Popmar 60x84 1/8.
[lanip odceTHUi. Ipyk pr3o. YMOBH. IpyK. apk. 9,3. 06;1ikoB.-BuA, apk. 10,76. Tupaxk 100 npum.

PepakTopu — 0.10.I'ypko, A.J1.KpacnikoBa. Komn'toTepna Bepctka — O.M.BisinHcbKa.

BupaBHunTBo HalioHasibHOTO papMalieBTUUHOTO YHIBEpCUTETY

“Kypnan opraniyHoi Ta papmaneBTUYHOI ximii”. Tom 14, Bunyck 4 (56), 2016

ISSN 2308-8303

© HauionanbHuil dapmaneBTUUHUN yHiBepcuTeT, 2016



XKypHan opraHidyHoi Ta hapmaueBTUYHOI Ximii. — 2016. — T. 14, Bun. 4 (56) ISSN 2308-8303

UDC 615.212:615.276:615.281:542.057

THE SYNTHESIS, ANTI-INFLAMMATORY, ANALGESIC AND
ANTIMICROBIAL ACTIVITIES OF ETHYL 2-AMINO-4-ALKYL-4,6-
DIHYDROPYRANO[3,2-c][2,1]BENZOTHIAZIN-3-CARBOXYLATE
5,5-DIOXIDES AND TRIETHYLAMMONIUM 3-[(4-HYDROXY-
1-ETHYL-2,2-DIOXIDO-1H-2,1-BENZOTHIAZIN-3-YL)ALKYL]-
1-ETHYL-1H-2,1-BENZOTHIAZIN-5-0OLAT 2,2-DIOXIDES
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The search for new groups of anti-inflammatory and analgesic drugs is a topical issue of the current medici-
nal chemistry. It is caused by numerous diseases that are accompanied by pain and inflammation, as well as
by imperfection of the existing drugs aimed to provide treatment of these pathological conditions. Derivatives
of 1H-2,1-benzothiazin-4(3H)-one 2,2-dioxide are promising chemicals to search and develop drugs with the
pharmacological properties required. This heterocyclic system is structurally close to 2H-1,2-benzothiazin-4-
one 1,1-dioxide, which is the core of the famous non-steroidal anti-inflammatory drugs related to the “oxicam”
group. Moreover, derivatives of 1H-2,1-benzothiazin-4(3H)-one 2,2-dioxide are also considered to be promising
structures for searching effective antimicrobial substances among them. The present article is devoted to the
synthesis of new derivatives of 1H-2,1-benzothiazin-4(3H)-one 2,2-dioxide, namely ethyl 2-amino-4-alkyl-4,6-
dihydropyrano[3,2-cj[2, 1]benzothiazin-3-carboxylate 5,5-dioxides and triethylammonium 3-[(4-hydroxy-1-ethyl-
2,2-dioxido-1H-2, 1-benzothiazin-3-yl)alkyl]-1-ethyl-1H-2, 1-benzothiazin-5-olat 2,2-dioxides. Condensed 2-amino-
4-alkyl-4H-pyran-3-carboxylates were synthesized via the three-component one-pot interaction of 1-ethyl-1H-2,1-
benzothiazin-4(3H)-one 2,2-dioxide with ethyl cyanoacetate and aliphatic aldehydes. The abovementioned tri-
ethylammonium salts were obtained by the two component interaction of 1-ethyl-1H-2,1-benzothiazin-4(3H)-one
2,2-dioxide with aliphatic aldehydes in the presence of the equimolar amount of triethylamine. The study of the
anti-inflammatory and analgesic activity has demonstrated high prospects of new effective drugs when searching
among two classes of the compounds synthesized. The screening of the antimicrobial activity has shown that the
compounds synthesized are the most active against the fungal strain of C. albicans.

CUHTES, TPOTU3AIAJIbHA, AHAJITETUYHA TA AHTUMIKPOBHA AKTUBHICTb ETWI1 2-AMIHO-4-AJIKII1-
4,6-OQUrIOPOIMIPAHO[3,2-c][2,1]JEEH30TIA3UH-3-KAPEOKCUIIAT 5,5-0IOKCUAIB | TPUETUITAMOHIA
3-[(4-r'QPOKCH-1-ETUJI-2,2-JIOKCNLO-1H-2,1-BEH30TIA3UH-3-111) AJIKIIT]-1-ETUIT-1H-2,1-
BEH3O0TIA3UH-5-OJ1AT 2,2-I0KCUAIB

A.0.Jleza, H.l.®inimoHoea, I.A.3ynaHeusb, C.K.LLle6eko, B.I1.YepHux, JI.A.LLlemyyk

Knrovoei cnoea: 2,1-6eH3omia3uH 2,2-0iokcud; anighamuyHi anb0e2iou; emurnuiaHoauemam; 2-amiHo-4H-ripaH;
mpuemurnamMoHil; EHOIIIM; aHMUMIKPObHa akmueHicmb, pomusarasbHa akmueHICmb, aHaneemuyHa akmugsHiICmb
lMowyk HosuX epyr Mpomu3ananbHUX ma aHan2emuyHUX JlIKapCbKUX rpernapamie € akmyasnbHUM 3a80aHHSIM Cy-
4YacHoi MeduyHOI ximii. Lje obymoerneHO 8eUKOK KinbKiCMIo 3axeoprogaHb, U0 Cyrnpos8odxytombscsi bonem i 3a-
rnaneHHsIM, a makox HedOCKOHasicmio iCHy4UX Ha menepiwHil Yac npenapamis 0nss 6opombbu 3 daHumMu
namosnoziyHumu cmaHamu. OOHIE 3 MepcrnekmueHUX XiMiYHUX epyrn Orns nowyky i po3pobku rnpenapamis 3
daHuUMU ghbapmakoroziyHuUMuU eracmueocmsamu € rnoxioHi 1H-2,1-6eHsomia3uH-4(3H)-oH 2,2-Oiokcudy. BkasaHa
eemepoyuKriiyHa cucmema € cmpykmypHo b6riu3sbkoro 0o 2H-1,2-6eH3omia3uH-4-0H 1,1-0iokcudy, wo nexums 8
OCHOB8I KOMepUiliHO ycriHUX HecmepoiOHUX npomu3ananbHuUx 3acobie psdy okcukamig. Kpim moeo, noxioHi 1H-
2,1- beH3omia3uH-4(3H)-oH 2,2-diokcudy po3ansdatombCsi SK NepcrneKkmusHi crionnyku Ofsi MowyKy ceped HUx
eghekmusHUX aHMUMIKPObHUX cybcmaHruili. 3anpornoHogaHa cmammsi PUCBsiYeHa CUHMe3y HO8UX MOXiOHUX
1H-2,1-6eH3omia3uH 2,2-0iokcudy, a came emun-2-aMiHo-4-ankin-4,6-0uzidponipaHo[3,2-c][2,1]6eH30mia3uH-3-
kapbokcunam 5,5-0iokcudie i mpuemunamoHit 3-[(4-2idpokcu-1-emun-2,2-0iokcudo-1H-2,1-6eH30mia3uH-3-ir)
ankinj-1-emun-1H-2, 1-6eH3omia3uH-5-onam 2,2-diokcudie. CuHmMe3 KoHOeHco8aHUX emuri-2-amiHo-4-arnkin-4H-
nipaH-3-kapbokcurnamie bys 30iticHeHUU 3a OOrOMO20 MPUKOMIMTOHeHMHOI 83aemodii Mixk 1-emurt-1H-2, 1-6eH30mia3uH-
4(3H)-oH 2,2-diokcudom, emurnuiaHoauemamom ma anigpamuyHumu anb0ezidamu. CuHmes mpuemusniamMoHieaux
conel nposedeHull winsixom 080KOMIOHeHMHoI 83aemodii 1-emur-1H-2,1-6eH3omia3uH-4(3H)-oH 2,2-diokcudy
3 anicthamuyHuMu anb0eziamu y MpuUCymHOCMi eK8iMOMISIPHOI KinbKkocmi mpuemunamiHy. Bus4yeHHs npomu-
3ananbHOi ma aHafi2emuyYHoi akmugHOCMI MoKasasio 8UCOKY repcrieKmueHicmb nowyky ceped 080x Kracie
CUHMEe308aHUX CrOJTyK HOBUX egheKmuUBHUX NikapCcbKux cybcmaruit. CKpuHiHe aHmumikpobHoi akmueHocmi ro-
Ka3sas, wo Halbinbwy akmusHicCmb MmecmosaHi criofyku gusensoms npomu epubkosozo wmamy C. albicans.
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CUHTE3, [TIPOTUBOBOCIIAJINTEIIbHAS, AHAJIbTETUYECKASA U AHTUMUKPOBHASI AKTUBHOCTb
3TN 2-AMUHO-4-ATIKNI1-4,6-OUTrOPOIMNMUPAHO[3,2-c][2,1]bEH30TUA3UH-3-KAPEOKCUIIAT 5,5-QUOKCK0B
U TPUITUITAMMOHNNA 3-[(4-TMAPOKCU-1-3TNJI-2,2-OMOKCULO-1H-2,1-BEH30TUA3UH-3-UIT) ATTIKUIT]-
1-3TUJ1-1H-2,1-BEH30TUA3UH-5-OJ1AT 2,2-UOKCULOB

A.A.Jleza, H.U.®unumoHosa, N.A.3ynaHeu, C.K.Llle6eko, B.I1.YepHbix, J1.A.LLlemyyk

Knroueenlie cnoega: 2, 1-6eH3omua3uH 2,2-0uokcud; anughamuyeckue anb0eaudbl; smunyuaHoayemam; 2-aMuHo-
4H-nupaH;, mpuamunamMmmoHul; ¢heHornam; aHmuMUKpobHasi akmueHOCMb, MPOMUE08oCnanumeribHas akmus-
HOCMb; aHanbeemuyecKkasi akmueHoCmb

lMouck HosbIx epynn Mpomueos8ocnanumMesbHbIX U aHarb2emuy4yecKuX J1eKapcmeeHHbIX Npenapamos sensaemcsi
akmyarnbHoU 3adaqell cogpeMeHHOU MeOUUUHCKOU xumuu. dmo obycroeneHo bornbuwum Konudyecmsom 3aboresa-
HuU, Komopbie corposoxdaromcsi 6B U 80CTIAIEHUEM, @ MakKe HECOBEPLIEHCMBOM CYULEeCmBYOUUX npenapamos
0nsi 60pbbbI ¢ OaHHbIMU namonoaudeckumu cocmosiHusMu. OOHOU U3 NepcrieKmueHbIX XUMUYECKUX apyrn Ons
roucka u paspabomku rnipenapamos ¢ makumMu ¢hapMaKkorio2u4ecKuMu ceolicmeamu Se/Isiomcsi MPOoU3800HbIe
1H-2,1-6eH3omua3suH-4(3H)-oH 2,2-0uokcuda. [JaHHas 2cemepoyuKiudeckas cucmema s81semcsi CImpyKkmypHoO
cxoxeli ¢ cucmemol 2H-1,2-6eH3omua3uH-4-oH 1,1-0uokcuda, Komopasi f1exum 8 0CHO8e KOMMEPYECKU ycriew-
HbIX HECMEPOUOHBIX MPOMUBo8oCHanumesbHbIX rpenapamos psioa okcukamos. Kpome moeo, npousgodHsie 1H-2,1-
b6eH3omua3suH-4(3H)-oH 2,2-0uokcuda paccMampuearomcs Kak nepcrekmugHble coeduHeHus1 0711 moucka cpedu
HUX 3¢bghbeKmuBHbIX aHMUMUKPOOHbIX cybcmaHyull. [pednoxeHHas cmambs MocesueHa CUHMe3y Ho8bIX Mpou3-
800HbIX 1H-2,1-6eH30muasuH 2,2-0uokcuda, a UMEeHHO amusl 2-aMuHo-4-ankur-4,6-0uaudponupaHol3,2-cj[2,1]
b6eH3omua3suH-3-kapbokcunam 5,5-0uokcudos u mpusmunammoHull 3-[(4-eudpokcu-1-smus-2,2-0uokcudo-1H-
2, 1-6eH3omua3suH-3-umn)ankun]-1-amun-1H-2, 1-6eH3omua3uH-5-onam 2,2-0uokcudos. CuHme3 KoHOeHcUposaH-
HbIX 3murn 2-aMUuHo-4-ankun-4H-nupax-3-kapbokcunamos bbin1 0CyuecmerneH ¢ MoMoWbo MPEeXKOMMTOHEHMHO-
20 83aumodelicmausi Mmexdy 1-smus-1H-2,1-6eH3omua3suH-4(3H)-oH 2,2-0uokcudom, smunyuaHoayemamom u
anughamudeckumu anbO0eaudamu. CuHMe3 mpusmunamMMoHUesbix conel nposedeH rnymem 08YXKOMMOHEHMHO-
20 83aumodeticmeusi 1-amur-1H-2,1-6eH3omua3uH-4(3H)-oH 2,2-duokcuda ¢ anugamuyeckumu ans0eaudamu 8
MpuCymecmeuu 3K8UMOJISIPHO20 Konuyecmea mpusamunamuHa. M3ydeHue npomueogocrnanumerbHolU U aHarnbae-
muydeckoli akmugHOCMU 0Ka3asio 8bICOKYO MepCrekKmueHOCMb roucka cpedu 08yX K/1acco8 CUHME3UPOB8aHHbIX
CcoeOUHEeHUU HOBbIX 3QhgheKMUBHbIX fleKapCmeeHHbIX cybcmaHyul. CKpUHUHE MPOMmMu8oMUKPOBHOU akmugHocmu

rokasas HaubosbWy aKmueHOCMb mecmupyeMbix gewecmes npomue 2pubkogozo wmamma C. albicans.

The inflammatory process is a natural host-defen-
sive process in the innate immunity response, and it is
usually associated with pain as a secondary process
resulting from release of pain mediators [1]. These
disease states involve a series of events that can be
elicited by numerous stimuli such as infectious agents,
ischemia, antigen-antibody interaction and a thermal
or physical injury.

The most common drugs currently used for the
treatment of pain and inflammatory conditions are
non-steroidal anti-inflammatory drugs (NSAIDs). Over
the past years a lot of NSAIDs have been prepared and
marketed through design and development of new
drug substances. These drugs play the immense role
in management of various inflammatory conditions
such as rheumatism, arthritis and others associated
with pain. Currently, more than 30 million people world-
wide take NSAIDs every day, and 40% of these pa-
tients are aged over 60 years; about 20% of inpatients
receive NSAIDs [2, 3]. The high prevalence of NSAIDs
is caused by the unique combination of analgesic and
anti-inflammatory activities. However, these drugs are
known to provoke numerous adverse effects, among
them gastrointestinal irritation is the most widespread.
In particular, 30-40% of patients taking NSAIDs note
the presence of dyspeptic disorders, 10-20% of pa-
tients have erosions and ulcers of the stomach and
duodenum, and 2-5% of them have gastrointestinal
bleeding and perforation [4, 5]. In this regard, inten-
sive studies concerning design and development of new
highly efficient and safe NSAIDs continue worldwide.

Derivatives of 1H-2,1-benzothiazin-4(3H)-one 2,2-
dioxide are very promising for searching new subs-

4

tances to treat inflammatory disorders and states ac-
companied with pain. This heterocyclic system is struc-
turally close to 2H-1,2-benzothiazin-4-one 1,1-dioxide,
which is the core of famous NSAIDs related to the
“oxicam” group. N-R-1H-2,1-benzothiazin-3-carbox-
amides have been shown to possess a high level of
the analgesic activity [6]. Moreover, 1H-2,1-benzo-
thiazin-4(3H)-one 2,2-dioxides are a prospective core
structure for creating new antimicrobial drugs as pre-
viously reported [7, 8]. Therefore, the present article
is devoted to the synthesis of new derivatives of 1H-
2,1-benzothiazin-4(3H)-one 2,2-dioxide and evalua-
tion of their anti-inflammatory, analgesic activities and
antimicrobial properties.

The first step of our investigations was to synthe-
size 1H-2,1-benzothiazine 2,2-dioxides condensed with
4-alkyl substituted ethyl 2-amino-4H-pyran-3-carboxy-
late core via the three-component interaction of 1-
ethyl-1H-2,1-benzothiazin-4(3H)-one 2,2-dioxide (1)
with ethyl cyanoacetate (2) and aliphatic aldehydes
3 (Scheme 1). In our previous works [9, 10] we sho-
wed that application of malononitrile in the three-
component interaction with 1-ethyl-1H-2,1-benzo-
thiazin-4(3H)-one 2,2-dioxide and aldehydes unam-
biguously led to 2-amino-3-cyano-4H-pyrans conden-
sed with 1-ethyl-1H-2,1-benzothiazine 2,2-dioxide core,
while utilization of ethyl cyanoacetate in this reaction
was accompanied with side processes and lower yields
of target products, namely fused ethyl 2-amino-4H-
pyran-3-carboxylates.

The results of the three-component interaction of
1-ethyl-1H-2,1-benzothiazin-4(3H)-one 2,2-dioxide
(1) with ethyl cyanoacetate (2) and aliphatic alde-
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Scheme 1. Aliphatic aldehydes in the three-component interaction with 1-ethyl-1H-2,1-benzothiazin-4(3H)-one 2,2-dioxide and ethyl

cyanoacetate.

hydes 3a-i are presented in Scheme 1. As one can see,
we managed to obtain the target 2-amino-4H-pyrans
4 only in the cases of aldehydes 3c-g. In the cases of
acetaldehyde 3b and glutaric aldehyde 3i we were
unable to identify isolated products. The desired 2-
amino-4H-pyranes 4c-g were formed at the room tem-
perature in the presence of catalytic amounts of tri-
ethylamine, but apparently in low to moderate yields.
We failed in our attempts to increase the yields of the
products 4 despite the application of different reac-
tion conditions.

When formaldehyde 3a was introduced in the three-
component interaction with 1 and 2 under conditions
shown in Scheme 1, the isolated product was bis(1-
ethyl-1H-2,2-dioxido-2,1-benzothiazin-4(3H)-on-3-yl)
methane 5. It is interesting that product 5 was ob-
tained as a dicarbonyl form though one could expect
to isolate it as a triethylammonium salt since the equi-
molar amount of triethylamine was applied in the
reaction, and it was in our results previously reported
[10]. If the interaction of 3a with 1 and 2 was car-
ried out at 35-40°C, the admixture of triethylammo-
nium salt 7a was observed in the isolated product
(not shown in Scheme 1).

The structure of bis-product 5 was proven by 'H
NMR and *C NMR-spectroscopic data (Fig. 1).

As one can see, protons of the CH, group bridging
appear in the 'H NMR-spectrum as a set of signals
in the spectral range of 2.77-3.10 ppm (Fig. 1a), and
it can be explained by the existence of compound 5
as two diastereomers (Fig. 2). This also explains the
appearance of the signals in the *C NMR-spectrum
(Fig. 1b) having highly similar chemical shifts, which
relate to the same carbons of two diastereomeric forms.

Based on the 'H NMR-spectroscopic data it has
been also found that compound 5 exists exclusively
in the diketoform in solutions of compounds unable
to form hydrogen bonds (such as chloroform, see Fig. 1a),
while such solvent as dimethylsulfoxide (DMSO) en-

tails formation of the equilibrium between diketo-
form 5 and keto-enol form 6 (Scheme 2). The molar ratio
of these forms according to the 'H NMR (DMSO-d,)
spectrum is about 1:0.55.

According to our research plan, we also aimed to
obtain triethylammonium salts of 3-[(4-hydroxy-1-
ethyl-2,2-dioxido-1H-2,1-benzothiazin-3-yl)alkyl]-
1-ethyl-1H-2,1-benzothiazin-5-olat 2,2-dioxides. These
salts are new derivatives of 1H-2,1-benzothiazine-4
(3H)-one 2,2-dioxide and, so, they are of interest for
evaluation of their biological activity in order to de-
velop new effective anti-inflammatory, analgesic and
antimicrobial substances.

In our previous works [9, 10], similar triethylam-
monium salts were synthesized in high yields via the
interaction of 1-ethyl-1H-2,1-benzothiazin-4(3H)-one
2,2-dioxide with (het)arylcarbaldehydes (the molar
ratio - 2:1) in the alcoholic solution in the presence
of the equimolar amount of triethylamine. Such con-
ditions were applied for the interaction of 1-ethyl-
1H-2,1-benzothiazin-4(3H)-one 2,2-dioxide 1 with
aliphatic aldehydes 3. Thus, when formaldehyde 3a
was introduced into the reaction, the mixture of tri-
ethylammonium salt 7a and bis-product 5 in the ap-
proximate molar ratio of 1:0.2 was isolated (Scheme 3).
To avoid formation of undesirable products 5 the ten-
fold excess of triethylamine was used; the reaction
was carried out under reflux for 7 h. But the mixture
of 7a and 5 was isolated in this case too. This result
serves as evidence that a formaldehyde derived pro-
duct is not inclined to easy enolization and thereby
to formation of enol salts.

Utilization of other aliphatic aldehydes 3b-i al-
lowed to obtain the desired triethylammonium salts
7b-i in good yields. Reactions in all cases were con-
ducted in refluxing alcohol (ethanol or 2-propanol)
in the presence of the equimolar quantity of triethyl-
amine. The yields of compounds 7b-i synthesized are
presented in Scheme 3.
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Fig. 2. Two possible diastereomers of compound 5.

The next stage of our investigations was evalu-
ation of the anti-inflammatory (AIA) and analgesic
(AA) activity. Compounds 4g and 7g as representa-
tives of each group of the derivatives synthesized were
used for this purpose. The anti-inflammatory and anal-
gesic properties of 4g and 7g were studied in albino
adult rats weighing 200-240 g in full compliance with
the Directive 2010/63/EU of the European Parliament
and of the Council of September 22, 2010 on the pro-
tection of animals used for scientific purposes [11]
and with the Ukrainian Law No. 3447-1V “On protec-
tion of animals from severe treatment” [12].

AIA was studied on the model of carrageenan-in-
duced paw edema [13, 14], and AA was determined on
the model of local inflammatory hyperalgesia [14, 15].
Pathology in both cases was reproduced by the intra-
plantar injection of 0.1 mL of 1% solution of A-car-
rageenan (“Fluka”, Switzerland) into the right hind
limb of the rats [14, 15]. Piroxicam (Sopharma, Bul-
garia) was used as a reference drug because of its

6

80 5
Chemical Shift (ppm)

b

48 40 32 24

(0] (0] o OH
DMSO-dg
’[soz ozs\NL ’\[SOZ 023\NL
Me Me Me Me

5 6

Scheme 2. The equilibrium between diketoform 5 and keto-enol
form 6 in DMSO-dj solution.

2H-1,2-benzothiazin-4-one 1,1-dioxide core being struc-
turally similar to the compounds tested. The substances
under research and the reference drug were intro-
duced orally one hour before the carrageenan injec-
tion in the form of fine aqueous suspensions stabi-
lized with Tween-80 (0.5 mL/100 g). The screening
dose of Piroxicam was 2 mg/kg, the compounds stu-
died were introduced in doses that were equimolar to
Piroxicam. The control group received the equivalent
amount of Tween-80 water solution. Seven experi-
mental animals were involved in each experimental
group to obtain statistically reliable results.

The initial and final paw volumes were measured
by the water displacement method using a plethys-
mometer, the final value of the paw volume was ob-
tained in three hours after the phlogogen agent in-
jection. The anti-inflammatory activity (%) was cal-
culated as the percentage of edema inhibition in the
animals treated with the substances studied and Pi-
roxicam compared to the control rats.
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Scheme 3. The synthesis of triethylammonium salts.
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n-502 028+
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79 i-Bu 78
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NS0z 028+
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Table 1
The data of the anti-inflammatory and analgesic activity for 4g and 7g
Compound Dose, mg/kg |Volume of edema, % AlA, % Decrease of PT, % AA, %
NH,
0N\ COZE
S
502 24 53.0+4.8%/** 29.6+6.3%* 37.5£3.1% 41.4+4.8
Me
49
502 08 3.7 48.2+3.7*% 35.914.9 33.0+4.0*% 48.5+6.2
Me Me
79
Piroxicam 2.0 40.1+2.6* 46.7+3.5 29.4+3.4% 541453
Control - 75.2+7.8 - 64.1+4.0 -

Note: * —

The analgesic effect (in %) was assessed by the
change of the pain threshold (PT) checked on the in-
flamed paw in rats receiving 4g, 5g and Piroxicam
in three hours after administration of the test subs-
tances compared to the vehicle-treated animals.

The comparative analysis of the experimental data
is given in Tab. 1. The results were calculated using
standard math procedures and presented in the form
of arithmetic mean#standard error of the mean. The
results of biological tests were also processed by the
method of variation statistics using Student’s t-criterion.

differences were significant at p<0.05 compared to the control group; ** —

differences were significant at p<0.05 compared to Piroxicam.

Carrageenan-induced pathology is commonly used
as an experimental model in animals for acute inflam-
mation and indicated the anti-exudative activity of
the compounds synthesized, as well as their ability
to inhibit the action of pain mediators. This is con-
nected with biphasic evolution of the disease process
in this case [16, 17]. The initial phase of the carra-
geenan model is mainly mediated by histamine, sero-
tonin and the increased synthesis of prostaglandins
in the damaged tissue. The next phase is supported by
prostaglandin release and mediated by bradykinin,

7
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Table 2
The data of the antimicrobial activity for compounds 4 and 7
MIC (ug/mL)
Compound S. aureus E. coli B. subtilis P.aeruginosa C. albicans
(ATCC 6538) (ATCC 8739) (ATCC 6633) (ATCC 9027) (ATCC 10231)
4c 250 250 250 500 250
4d 500 250 125 250 250
4e 250 250 125 125 125
4f 250 500 250 62.5 62.5
49 125 125 250 125 62.5
7b 250 250 250 125 125
7c 250 125 125 125 62.5
7d growth growth growth growth growth
7f 250 250 125 125 62.5
79 250 250 125 125 125
7i 250 250 250 125 125
DMSO* 275 137.5 137.5 275 550

Note: *— the concentration for DMSO was calculated based on its density value of 1.1 mg/mL.

leukotrienes, polymorphonuclear cells and prostaglan-
dins produced by tissue macrophages. All of the me-
diators released are the main inflammation factors
and act at their receptors to increase permeability of
small blood vessels and thereby to support the pro-
gress of exudation. The chemosensitivity of nocicep-
tors allows the released mediators to act on these
neurons and causes the appearance of hyperalgesia.
These features allow to determine the inhibition ef-
fect of the test compounds at the second (exudative)
stage of inflammation, as well as to identify the pe-
ripheral component affecting the nociceptive system
in the mechanism of the analgesic effect of the sub-
stances studied.

During pharmacological studies of anti-inflam-
matory and analgesic agents (especially during the
screening phase), a substantial level of the pharma-
cological activity must be not less than 20% [7]. In
this regard, the results of AIA of the compounds as-
sessed are promising (Tab. 1). Compound 4g admi-
nistered in the dose of 2.4 mg/kg moderately decre-
ased development of edema (29.6+6.3%) in 3 h after
the phlogogen injection, whereas triethylammonium
salt 7g was slightly more active and in the equimolar
dose of 3.7 mg/kg decreased development of edema
at the level of 35.9+4.9%.

The similar results were obtained for the study
of AA. Both of the compounds studied showed the
high level of AA (Tab. 1). While 4H-pyran annulated
derivative 4g showed AA of 41.4+4.8%, triethylam-
monium salt 7g (48.5£6.2%) was almost as good as
the reference drug Piroxicam (54.2+5.3%).

The results obtained allow considering 4H-pyran
annulated derivatives 4 and triethylammonium salts

8

7 as the basis for design of highly effective substances
which will be useful for treatment of various diseases
accompanied by inflammation and pain such as in-
flammatory arthropathies, injuries, etc.

The antimicrobial activity of 2-amino-4H-pyranes
4 and triethylammonium enolates 7 in vitro was stu-
died according to the requirements of the State Phar-
macopoeia of Ukraine (1 ed.) by the double serial di-
lution method in the liquid growth medium. The com-
pounds synthesized were tested against Pharmaco-
poeial Gram positive (S. aureus - ATCC 6538, B. sub-
tilis—- ATCC 6633) and Gram negative (E. coli- ATCC 8739,
P aeruginosa - ATCC 9027) strains of bacteria, as well
as against the fungal strain of C. albicans (ATCC 10231)
[18, 19]. The solutions of the compounds studied with
the concentrations of 500, 250, 125, 62.5, 31.25,
15.62 ug/mL were prepared using dimethylsulfoxide
(DMSO) as a solvent and the broth as a growth medium.
Since DMSO exhibits a moderate antimicrobial activity
[20], itis used as a reference drug. Inocula of the bac-
terial and fungal cultures were prepared according
to the optical turbidity standard of 0.5 ME from a daily
agar culture. The microbial load was 150x10° microbes
per mL. The test-tubes containing bacterial cultures
were kept in the thermostat at 37°C for 24 h, and test-
tubes containing C. albicans culture were kept in the
thermostat at 25°C for 48 h and observed for the pre-
sence of turbidity. The lowest concentration when no
growth of microorganisms was observed was taken as
the minimum inhibitory concentration (MIC) value.
The MIC values detected for the solutions studied are
presented in Tab. 2.

From the activity report it can be noticed that most
of the test compounds did not reveal any activity or
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displayed a slight antimicrobial activity against the
bacterial strains. Furthermore, it is interesting that
DMSO solutions of the derivatives studied showed the
higher MIC values against bacterial strains compared
to the reference DMSO.

At the same time, all of the compounds studied
exhibited a moderate or high antifungal activity against
C. albicans. Among 2-amino-4H-pyrans 4 the most ac-
tive were isobutiric and isovaleric aldehyde derived
products 4{,g; in addition, compound 4g was also mo-
derately active against P aeruginosa strain. [sobutiric
and isovaleric aldehyde derived products 7f,g and pro-
pionaldehyde derived compound 7c¢ displayed the lo-
west values of MIC among triethylammonium salts 7.
Thus, 4H-pyran derivatives 4 and triethylammonium
salts 7 containing the branched alkyl chain were the
most active compounds studied. These results are of
interest for discovering a new class of compounds to
treat fungal related diseases.

Experimental Part

Chemical Part

The starting aldehydes and ethyl cyanoacetate were
obtained from commercial sources and used without
further purification. The starting 1-ethyl-1H-2,1-ben-
zothiazin-4(3H)-one 2,2-dioxide was obtained accor-
ding to the procedure previously described [21]. The
new compounds are characterized by the data of mel-
ting points (obtained on a Gallenkamp melting point
apparatus, Model MFB-595 in open capillary tubes),
'H and '3C NMR-spectroscopic data (recorded on a
Varian WXR-400 spectrometer in DMSO-d, or CDCl,
using TMS as an internal standard, chemical shifts in
parts per million) and elemental analysis (carried out
using a Carlo Erba CHNS-O EA 1108 analyzer).

The general procedure for the synthesis of ethyl
2-amino-6-ethyl-4,6-dihydropyrano[3,2-c][2,1]
benzothiazin-3-carboxylate 5,5-dioxides (4c-g).
To the solution of 1-ethyl-1H-2,1-benzothiazin-4(3H)-one
2,2-dioxide 1 (0.225 g, 0.001 Mol), ethyl cyanoacetate
2(0.112 g 0.001 Mol) and appropriate aldehyde 3c-g
(0.001 Mol) in ethanol (5-10 mL) add the catalytic
amount of triethylamine. Allow the mixture to stand
at the room temperature. Filter the resulting precipi-
tates of 4c-g, wash with cold ethanol and dry on the air.

Ethyl 2-amino-4,6-diethyl-4,6-dihydropyrano
[3,2-c][2,1]benzothiazin-3-carboxylate 5,5-dioxi-
de (4c). Yield - 0.11 g (29%), colourless prisms. M. p. -
163-165°C.'H NMR (400 MHz, DMSO-d,): 6 (ppm) 0.67
(t,J = 7.34 Hz, 3H, CHCH,CH,;), 1.12-1.24 (m, 6H,
NCH,CH,, OCH,CH,), 1.58-1.73 (m, 2H, CHCH,CH,),
3.90 (t,/=3.67 Hz, 1H, CHCH,CH,), 3.97-4.19 (m, 4H,
NCH,CH,, OCH,CH,), 7.33 (t,J = 7.52 Hz, 1H, Ar-H),
7.51-7.56 (m, 1H, Ar-H), 7.58-7.64 (m, 1H, Ar-H), 7.71
(s,2H,NH,), 7.92 (d,/ = 8.07 Hz, 1H, Ar-H). Anal. Calcd
for C,4H,,N,0.S: C, 57.13; H, 5.86; N, 7.40; S, 8.47.
Found: C, 57.25; H, 5.71; N, 7.54; S, 8.23.

Ethyl 2-amino-4-propyl-6-ethyl-4,6-dihydropy-
rano[3,2-c][2,1]benzothiazin-3-carboxylate 5,5-
dioxide (4d). Yield - 0.17 g (43%), colourless prisms.
M. p. - 180-182°C. 'H NMR (400 MHz, DMSO-d,): 6
(ppm) 0.77 (t,/=7.17 Hz, 3H, CHCH,CH,CH,), 1.03-1.27
(m, 8H, NCH,CH,, OCH,CH,, CHCH,CH,CH,), 1.50-1.69
(m, 2H, CHCH,CH,CH,), 3.88 (t,/ = 3.73 Hz, 1H, CHCH,
CH,CH,), 3.96-4.20 (m, 4H, NCH,CH,, OCH,CH,), 7.32
(t, /] = 7.48 Hz, 1H, Ar-H), 7.49-7.56 (m, 1H, Ar-H),
7.57-7.64 (m, 1H, Ar-H), 7.69 (s, 2H,NH,), 7.92 (d,] =
7.63 Hz, 1H, Ar-H). Anal. Calcd for C,4,H,,N,0.S: C,
58.15; H, 6.16; N, 7.14; S, 8.17. Found: C, 58.30; H,
6.03; N, 7.08; S, 8.41.

Ethyl 2-amino-4-butyl-6-ethyl-4,6-dihydropy-
rano[3,2-c][2,1]benzothiazin-3-carboxylate 5,5-
dioxide (4e). Yield - 0.12 g (30%), colourless prisms.
M. p. - 131-133°C. 'H NMR (400 MHz, DMSO-d,): 6
(ppm) 0.69-0.81 (m, 3H, CHCH,CH,CH,CH,), 0.98-1.32 (m,
10H, NCH,CH,, OCH,CH,, CHCH,CH,CH,CH,), 1.53-1.73
(m, 2H, CHCH,CH,CH,CH,), 3.86-3.93 (m, 1H, CHCH,
CH,CH,CH,), 3.97-4.22 (m, 4H, NCH,CH,, OCH,CH,),
7.33 (t,J=7.14Hz, 1H, Ar-H), 7.50-7.57 (m, 1H, Ar-H),
7.58-7.65 (m, 1H, Ar-H), 7.69 (s, 2H,NH,), 7.93 (d,] =
7.68 Hz, 1H, Ar-H). Anal. Calcd for C,,H,,N,0.S: C,
59.09; H, 6.45; N, 6.89; S, 7.89. Found: C, 59.23; H,
6.70; N, 7.07; S, 7.52.

Ethyl 2-amino-4-(propan-2-yl)-6-ethyl-4,6-di-
hydropyrano[3,2-c][2,1]benzothiazin-3-carboxy-
late 5,5-dioxide (4f). Yield - 0.19 g (48%), colour-
less prisms. M. p. - 160-162°C. '"H NMR (400 MHz,
DMSO-d,): 6 (ppm) 0.70 (d, / = 6.60 Hz, 3H, CHCH
(CH,),),0.79 (d,/=6.97 Hz, 3H, CHCH(CH,),), 1.11-1.24
(m, 6H, NCH,CH,, OCH,CH,), 1.88-2.02 (m, 1H, CHCH
(CH,),), 3.84 (d,] = 2.93 Hz, 1H, CHCH(CH,),), 3.96-4.19
(m, 4H, NCH,CH,, OCH,CH,), 7.33 (t,/ = 7.52 Hz, 1H,
Ar-H), 7.50-7.56 (m, 1H, Ar-H), 7.57-7.64 (m, 1H, Ar-H),
7.70 (s, 2H,NH,), 7.95 (d,/=7.70 Hz, 1H, Ar-H). Anal.
Calcd for C,4H,,N,0.S: C,58.15; H, 6.16; N, 7.14; S, 8.17.
Found: C, 58.34; H, 6.21; N, 7.27; S, 8.30.

Ethyl 2-amino-4-(2-methylpropyl)-6-ethyl-4,6-
dihydropyrano[3,2-c][2,1]benzothiazin-3-carboxy-
late 5,5-dioxide (4g). Yield - 0.20 g (49%), colour-
less prisms. M. p. - 155-157°C. 'H NMR (400 MHz,
DMSO0-d,): 6 (ppm) 0.78 (d, J = 6.24 Hz, 3H, CHCH,
CH(CH,),), 0.85 (d, ] = 6.24 Hz, 3H, CHCH,CH(CH,),),
1.13-1.24 (m, 6H, NCH,CH,, OCH,CH;), 1.32-1.41 (m,
1H, CHCH,CH(CH,),), 1.46-1.63 (m, 2H, CHCH,CH(CH,),),
3.84(dd,J=6.42,4.22 Hz, 1H, CHCH,CH(CH,),), 3.97-4.23
(m, 4H, NCH,CH,, OCH,CH,), 7.32 (t,/ = 7.52 Hz, 1H,
Ar-H), 7.50-7.54 (m, 1H, Ar-H), 7.57-7.63 (m, 1H, Ar-H),
7.71 (s, 2H,NH,), 7.95 (d, ] = 7.70 Hz, 1H, Ar-H). Anal.
Calcd for C,,H,(N,0.S: C, 59.09; H, 6.45; N, 6.89; S, 7.89.
Found: C, 59.01; H, 6.32; N, 7.13; S, 7.72.

The synthesis of bis(1-ethyl-2,2-dioxido-1H-
2,1-benzothiazin-4(3H)-on-3-yl)methane (5). To
the solution of 1-ethyl-1H-2,1-benzothiazin-4(3H)-one
2,2-dioxide 1 (0.225 g, 0.001 Mol) in 2-propanol (10 mL)

9
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add 40% water solution of formaldehyde 3a (0.075 g,
0.001 Mol), ethyl cyanoacetate (0.112 g, 0.001 Mol)
and triethylamine (0.101 g, 0.001 Mol). Allow the so-
lution to stand at the room temperature for 48 h. After
that evaporate the solvent in vacuum, dissolve the re-
sidue in methanol, and cool the solution to 5°C. Fil-
ter the precipitate formed, wash with cold methanol
and dry on the air to obtain a pure product. Yield -
0.09 g (39%), a white powder. M. p. - 147-149°C. 'H
NMR (400 MHz, CDCL): & (ppm) 1.43 (t,/ = 6.79 Hz, 6H,
2xNCH,CH;), 2.77-3.10 (m, 2H, CH, bridged), 4.01-4.17
(m,4H, 2xNCH,CH,),4.81 (t,/= 6.79 Hz, 2H, 2xS0,CHCO),
7.13-7.23 (m, 4H, Ar-H), 7.64 (t,] = 7.70 Hz, 2H, Ar-H),
8.11 (t,/ = 6.97 Hz, 2H, Ar-H). *C NMR (400 MHz,
CDCL,): 6 (ppm) 11.93 (2xNCH,CH,), 17.26 (CH, brid-
ged), 39.29 (NCH,CH,), 39.25 (NCH,CH,), 64.74 (SO,
CHCO), 64.87 (SO,CHCO),115.13,115.22,120.36,120.41,
121.21,121.27,127.35,127.39,133.79, 140.10, 140.12,
183.61 (SO,CHCO), 183.70 (SO,CHCO) Anal. Calcd for
C,,H,,N,0,S,: C,54.53; H, 4.79; N, 6.06; S, 13.86. Found:
C,54.42; H,4.85; N, 5.91; S, 13.58.

The general procedure for the synthesis of tri-
ethylammonium 3-[(4-hydroxy-1-ethyl-2,2-dioxido-
1H-2,1-benzothiazin-3-yl)alkyl]-1-ethyl-1H-2,1-
benzothiazin-4-olat 2,2-dioxides (7b-g). To the so-
lution of 1-ethyl-1H-2,1-benzothiazin-4(3H)-one 2,2-
dioxide 1 (0.450 g, 0.002 Mol) and aldehyde 3b-g
(0.001 Mol) in 2-propanol (10 mL) add triethylamine
(0.14 mL, 0.001 Mol). Stir the solution and reflux for
2 h, and cool the mixture to the room temperature.
Filter the precipitates formed, wash with 2-propanol
and dry on the air. Recrystallize the crude products
from 2-propanol to obtain pure products 7b-g.

Triethylammonium 3-[1-(4-hydroxy-1-ethyl-
2,2-dioxido-1H-2,1-benzothiazin-3-yl)ethyl]-1-
ethyl-1H-2,1-benzothiazin-4-olate 2,2-dioxide (7b).
Yield - 0.42 g (73%), a white crystalline powder. M. p. -
110-112°C. 'H NMR (400 MHz, DMSO-d,): 6 (ppm)
1.06-1.16 (m, 15H, 2xNCH,CH,, HN*(CH,CH.,),), 1.57
(d,J =7.32 Hz, 3H, CH,CH), 3.00 (q, / = 7.32 Hz, 6H,
HN*(CH,CH,),), 3.86 (q,/ = 6.92 Hz, 4H, 2xNCH,CH.),
7.12 (t, ] = 7.48 Hz, 2H, Ar-H), 7.22 (d, /] = 7.93 Hz,
2H, Ar-H), 7.35-7.41 (m, 2H, Ar), 7.92 (d, /] = 7.63 Hz,
2H, Ar-H), 17.58 (br. s, 1H, OH). Anal. Calcd for C,gH.,
N,0.S,: C, 58.21; H, 6.80; N, 7.27; S, 11.10. Found: C,
58.34; H, 6.93; N, 7.38; S, 11.32.

Triethylammonium 3-[1-(4-hydroxy-1-ethyl-
2,2-dioxido-1H-2,1-benzothiazin-3-yl)propyl]-1-
ethyl-1H-2,1-benzothiazin-4-olate 2,2-dioxide (7c).
Yield - 0.34 g (57%), a white crystalline powder. M. p. -
121-123°C. 'H NMR (400 MHz, DMSO-d,): § (ppm)
0.73 (t,J=7.32 Hz, 3H, CH,CH,CH), 1.05-1.15 (m, 15H,
2xNCH,CH,, HN*(CH,CH,),), 2.09 (quin, ] = 7.48 Hz,
2H, CH,CH,CH), 2.98 (q,/ = 7.12 Hz, 6H, HN*(CH,CH,),),
3.85(q,/=7.02 Hz, 4H, 2xNCH,CH,), 4.20 (t,/ = 8.09 Hz,
1H, CH,CH,CH), 7.09 (t, ] = 7.48 Hz, 2H, Ar-H), 7.20
(d,J =8.24 Hz, 2H, Ar-H), 7.33-7.39 (m, 2H, Ar), 7.89
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(d,J=7.93 Hz, 2H, Ar-H), 17.53 (br. s, 1H, OH). Anal.
Calcd for C,4H,;N,O.S,: C, 58.86; H, 6.98; N, 7.10; S,
11.84. Found: C, 58.70; H, 7.11; N, 7.21; S, 11.93.

Triethylammonium 3-[1-(4-hydroxy-1-ethyl-
2,2-dioxido-1H-2,1-benzothiazin-3-yl)butyl]-1-
ethyl-1H-2,1-benzothiazin-4-olate 2,2-dioxide (7d).
Yield - 0.33 g (55%), a white crystalline powder. M. p. -
118-120°C. 'H NMR (400 MHz, DMSO-d,): 6 (ppm)
0.79 (t,J = 7.34 Hz, 3H, CH,CH,CH,CH), 1.06-1.18
(m, 17H, 2xNCH,CH,, HN*(CH,CH,),, CH,CH,CH,CH),
2.06 (q,/ = 7.99 Hz, 2H, CH,CH,CH,CH), 3.01 (q,] =
7.34 Hz, 6H, HN*(CH,CH,),), 3.85 (q,/ = 6.85 Hz, 4H,
2xNCH,CH,), 4.34 (t,/ = 8.19 Hz, 1H, CH,CH,CH,CH),
7.09 (t,/=7.46 Hz, 2H, Ar-H), 7.20 (d,/ = 8.07 Hz, 2H,
Ar-H), 7.34-7.40 (m, 2H, Ar-H), 7.87-7.93 (m, 2H, Ar-H),
17.47 (br. s, 1H, OH). Anal. Calcd for C,,H,;N,0,S,: C,
59.48; H, 7.15; N, 6.94; S, 10.59. Found: C, 59.39; H,
7.27;N,7.03; S, 10.75.

Triethylammonium 3-[1-(4-hydroxy-1-ethyl-
2,2-dioxido-1H-2,1-benzothiazin-3-yl)pentyl]-1-
ethyl-1H-2,1-benzothiazin-4-olate 2,2-dioxide (7e).
Yield - 0.25 g (40%), a white powder. M. p. - 170-172°C.
'H NMR (400 MHz, DMSO-d,): & (ppm) 0.75 (t, ] =
7.15 Hz, 3H, CH,CH,CH,CH,CH), 1.07-1.26 (m, 19H,
2xNCH,CH;, HN*(CH,CH,),, CH,CH,CH,CH,CH), 2.08
(q,/=7.70 Hz, 2H, CH,CH,CH,CH,CH), 3.29-3.36 (m,
6H, HN*(CH,CH.),), 3.85 (q,] = 6.97 Hz, 4H, 2xNCH,CH.,),
4.31 (t, / = 8.07 Hz, 1H, CH,CH,CH,CH,CH), 7.09 (t,
J=7.34 Hz, 2H, Ar-H), 7.20 (d, ] = 8.07 Hz, 2H, Ar-H),
7.33-7.40 (m, 2H, Ar-H), 7.89 (d,/ = 7.70 Hz, 2H, Ar-H),
17.54 (br. s, 1H, OH). Anal. Calcd for C;,H,.N,O,S,: C,
60.07; H, 7.32; N, 6.78; S, 10.35. Found: C, 59.93; H,
7.48; N, 6.59; S, 10.53.

Triethylammonium 3-[1-(4-hydroxy-1-ethyl-
2,2-dioxido-1H-2,1-benzothiazin-3-yl)-2-methyl-
propyl]-1-ethyl-1H-2,1-benzothiazin-4-olate 2,2-
dioxide (7f). Yield - 0.45 g (74%), white prisms.
M. p. - 157-159°C. 'H NMR (400 MHz, DMSO-d,): 6
(ppm) 0.81 (d,/ = 6.50 Hz, 6H, (CH,),CHCH), 1.10-1.19
(m, 16H, 2xNCH,CH,, HN*(CH,CH,),, (CH,),CHCH),
3.02-3.10 (m, 6H, HN*(CH,CH,),), 3.82-3.90 (m, 5H,
2xNCH,CH,, (CH;),CHCH), 7.08 (t, ] = 7.34 Hz, 2H,
Ar-H), 7.19 (d, ] = 8.07 Hz, 2H, Ar-H), 7.33-7.39 (m,
2H, Ar-H), 7.86-7.90 (m, 2H, Ar-H), 17.65 (br. s, 1H,
OH). Anal. Calcd for C,,H,;N,0,S,: C, 59.48; H, 7.15;
N, 6.94; S, 10.59. Found: C, 59.58; H, 7.14; N, 7.10; S,
10.41.

Triethylammonium 3-[1-(4-hydroxy-1-ethyl-
2,2-dioxido-1H-2,1-benzothiazin-3-yl)-3-methyl-
butyl]-1-ethyl-1H-2,1-benzothiazin-4-olate 2,2-di-
oxide (7g).Yield - 0.48 g (78%), white prisms. M. p. -
120-122°C. 'H NMR (400 MHz, DMSO-d,): § (ppm)
0.80 (d,J = 6.71 Hz, 6H, (CH;),CHCH,CH), 1.07-1.16
(m, 15H, 2xNCH,CH,, HN*(CH,CH,),), 1.28-1.39 (m, 1H,
(CH,),CHCH,CH), 1.97 (t,/="7.32 Hz, 2H, (CH,),CHCH,CH),
3.02 (q,/ = 7.32 Hz, 6H, HN*(CH,CH,),), 3.85 (q,J =
6.92 Hz, 4H, 2xNCH,CH,), 4.43 (t, / = 8.09 Hz, 1H,
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(CH;),CHCH,CH), 7.09 (t,]J = 7.48 Hz, 2H, Ar-H), 7.20
(d, ] = 8.24 Hz, 2H, Ar-H), 7.33-7.39 (m, 2H, Ar-H),
7.89 (d,J =7.93 Hz, 2H, Ar-H), 17.49 (br. s, 1H, OH).
Anal. Calcd for C,,H,;N,0,S,: C,60.07; H, 7.32; N, 6.78;
S, 10.35. Found: C, 59.91; H, 7.48; N, 6.54; S, 10.50.
The procedure for the synthesis of di(triethyl-
ammonium) 3,3'-[1,5-bis(4-hydroxy-1-ethyl-2,2-
dioxido-1H-2,1-benzothiazin-3-yl)pentane-1,5-
diyl]bis(1-ethyl-1H-2,1-benzothiazin-4-olat 2,2-
dioxide) (7i). To the solution of 1-ethyl-1H-2,1-ben-
zothiazin-4(3H)-one 2,2-dioxide 1 (0.450 g, 0.002 Mol)
and 50% water solution of glutaric aldehyde 3i (0.105 g,
0.0005 Mol) in ethanol (10 mL) add triethylamine
(0.101 g 0.001 Mol). Stir the solution at 50°C for 30 min,
cool to the room temperature and allow it to stand

overnight. Treat the oily precipitate formed with wa-
ter until it becomes solid. Filter it, wash with water
and dry on the air to obtain a pure product 5i. Yield -
0.42 g (73%), a pink powder. M. p. - 125-127°C. 'H
NMR (400 MHz, DMSO-d,): 6 (ppm) 1.05-1.17 (m, 32H,
4xNCH,CH,, 2xHN*(CH,CH,),, CHCH,CH,CH,CH), 2.02
(q./=7.32 Hz,4H, CHCH,CH,CH,CH),3.00 (q,/=7.21 Hz,
12H, 2xHN*(CH,CH,),,), 3.63-3.73 (m, 4H, 2xNCH,CH,),
3.76-3.86 (m, 4H, 2xNCH,CH,), 4.19 (t, / = 7.89 Hz,
2H, CHCH,CH,CH,CH), 7.08 (t,] = 7.34 Hz, 4H, Ar-H),
7.16 (d, J = 8.07 Hz, 4H, Ar-H), 7.34 (t, ] = 7.52 Hz,
4H, Ar-H), 7.85 (d, J = 7.70 Hz, 4H, Ar-H), 17.48 (br.
s, 2H, OH). Anal. Calcd for C,,H,4N,0O,,S,: C, 58.64; H,
6.73; N, 7.20; S, 10.99. Found: C, 58.52; H, 6.81; N,
7.03; S,11.12.
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B3AEMOAIA 1-AIMJIAMIHO-2,2- AUXJIOPOETEHIVI® OCPOHIIO
XJIOPHUAIB 3 MOHOETAHOJIAMIHOM TA
N-METU/IMOHOETAHOJIAMIHOM

E.P.A6aypaxmaHoBa, 0.B.I'osioBuenko, B.C.bpoBapenb
[HCcTUTYT GioopraniuHoi xiMmii Ta HadpToxiMii HAH Ykpainu
Ykpaina, 02660, M. KuiB-94, Bys1. MypmaHcbKa, 1. E-mail: brovarets@bpci.kiev.ua

Knaruosi caosa: 1-ayunamino-2,2-duxaopoemeninmpugeringpocgoniio xaopudu; 4-gocopurbosaHi
5-amino-1,3-okcazonu; 1,3-okcasonioun-2-inideHu; MoHoemaHoAaMiH; N-Memu/aMOHOemaHoAAMIH;
amiHocnupmu

lMpedcmaeneHuli cuHme3 Ho8uX rMoxiOHUX 5-amiHo-2R-1,3-okcasorn-4-inmpugbeHinghocghoHiesux conell ma He8idoOMUX
paHiwe (ayunamiHo-(3-memun-1,3-okca3oniduH-2-inideH)memurn)mpugheHingocgoHiegux conel. [NokazaHo, wo
83aemo0iss docmyrnHux 1-ayunamiHo-2, 2-0uxsiopoemeHinmpugeHingocgoHito xnopudie 3 MOHoemaHoamiHoM
npusodume 00 ymeopeHHs nuwe 4-gpocchopurnibosaHux nmoxioHux 1,3-okcasony, siki Micmsamb y MONOXeHHI 5
3anuwok 2-2idpokciemunamidy. B aHanoaidHux ymosax N-memuriMoHoemaHonamid 3 1-ayunamiHo-2, 2-0uxmiopo-
emeHinmpugheHingocgoHito xropudamu ymeoproe chocghopusibosaHi rnoxioHi 1,3-okca3oniouH-2-inideHy, 8 aKux
mpucgbeHingocgoHiesa epyna 3Haxo0umscs 8 biuHomy naHuyrozy. bydosy Hogux 2-R-5-(2-eidpokcuemurnamiHo)-
1,3-0kcason-4-inmpugbeHinghocgoHiro nepxropamis ma (ayunamiHo-(3-memun-1,3-okca3oniouH-2-inideH)ve-
murn)mpugbeHingocghoHiro nepxsopamie HadiliHo dosedeHO 3a AOrIOMO20K0 erleMeHmMHo20 aHanisy, 14-, AMP
'H-, 3C-, 3'P-cnekmpockonii, mac-criekmpomempii. 3okpema, 0n1s noxioHux 1,3-okca3ory xapakmepHuUMU € cue-
Hanu s10ep syaneuto y criekmpax SAMP 3C, ski nposienstomscs y auensidi 0ybremie 3a paxyHOK CriiH-CriiHogor
83aemodii 3 s0pom amoma ¢hocgpopy. HaHi cueHanu 8idcymHi 8 okca3oniOuHO8UX MOXIOHUX, HamMomMicmb rpu-
CymHi cugHanu ayunamiHHUX 3anuwkie. 3anpornoHogaHul Memod cuHmesy € 3py4YHuUM ma rnpernapamugHUM,
OCKINbKU MepemeopeHHs npoxooums y M’SKUX yMoeax, W0 00380715€ ompumMamu maki pe4osuHu 3 cepedHimu
ma 8UCOKUMU suxodamu ma He sumazae mpydoMicmKux onepauiti O4UCMKU KiHUe8uX rnpodykmis.

THE INTERACTION OF 1-ACETYLAMINO-2,2-DICHLORETHENYLPHOSPHONIUM CHLORIDES WITH
MONOETHANOLAMINE AND N-METYLMONOETHANOLAMINE

E.R.Abdurakhmanova, O.V.Holovchenko, V.S.Brovarets

Key words: 1-acylamino-2, 2-dihlorethenyltriphenylphosphonium chlorides; 1,3-oxazolidin-2-ylidenes; monoethanolamine;
N-metylmonoethanolamine; 4-phosphorylated 5-amino-1,3-oxazoles; amino alcohols

This paper presents the synthesis of new derivatives of 5-amino-2R-1,3-oxazol-4-iltriphenylphosphonium salts
and (acylamino-(3-methyl-1,3-oxazolidin-2-ylidene)methyl)triphenylphosphonium salts previously unknown. It
has been shown that the interaction of available 1-acylamino-2,2-dichloroethenyltriphenylphosphonium chlo-
rides with monoethanolamine leads only to formation of 4-phosphorylated 1,3-oxazole derivatives, which con-
tain a residue of 2-hydroxyethylamine in position 5. Under similar conditions N-metylmonoethanolamine with
1-acylamino-2, 2-dichloroethenyltriphenylphosphonium chlorides forms phosphorylated 2-methylen-1,3-oxazoli-
dine derivatives, which contain the triphenylphosphonium group in the side chain. The structure of the new
2-R-5-(2-hydroxyethylamino)-1,3-oxazol-4-yltriphenyl- phosphonium perchlorates and (acylamino(3-methyil-1,3-
oxazolidin-2-ylidene)methyl) triphenylphosphonium perchlorates has been reliably proven by elemental analysis,
IR-, TH NMR-, '3C-, 3'P-spectroscopy and mass-spectrometry. In particular, derivatives of 1,3-oxazole have
characteristic signals of carbon nuclei in °C NMR-spectra, which appear as doublets due to the spin-spin inter-
action with a phosphorus nucleus. These signals are absent in 2-methylen-1,3-oxazolidine derivatives, but for
these derivatives the signals of acylamino residues are characteristic. The synthetic method proposed is con-
venient and preparative since the transformation takes place in mild conditions to provide the final products with
medium to high yields and does not require time-consuming purification operations of the final products.

B3AUMOLOENCTBUE 1-ALJUITAMUHO-2,2-OUXTIOPI3TEHNI1®OCOOHUS XITOPYOB C MOHOSTAHOITAMUHOM
N N-METUJIMOHO3TAHOJIAMUHOM

3.P.A60ypaxmaHoea, A.B.[onosyeHko, B.C.Bpoeapey

Knroveenle cnoea: 1-ayunamuHo-2,2-0uxinopameHunmpugheHurighocghoHus xropudsbi; 4-chocghopunupoeaHHbie
5-amuHo-1,3-okcazonbi; 1,3-0kca3onuduH-2-unudeHsl; MOHodMaHonamuH; N-MemurnmMoHo3maHoIaMuH; aMuHOCIUPMb!
lMpedcmasneH cuHMe3 HOBbIX NPOU380OHbIX 5-aMuHO-2R-1,3-0kca3on-4-unmpugeHungocgoHuesbix conel u
Heu3eecmHbIX paHee (ayunamuHo-(3-memuri-1,3-okca3onuduH-2-unudeH)memur)mpugeHungocgoHuessIx coned.
lNoka3aHo, ymo e3aumodeticmaue docmyrnHbIxX 1-ayunamuHo-2, 2-0uxnopameHuUnmpugeHunghoceoHusi xmnopudos
C MOHO3MaHoIaMUHOM rpU8oOUM K 06pa308aHuUr0 MosbKO 4-ghocghopunuposaHHbIX MPou3eodHbIx 1,3-okcalona,
Komopsble codepxxam 8 MonoxeHuu 5 ocmamok 2-eudpokcuamunamuHa. B aHanoauyHbix ycnosusix N-memurni-
MOHO3MaHonamuH ¢ 1-ayunamuHo-2, 2-0uxnopameHunmpugheHunghocghoHusi xrnopudamu obpasyem ¢hocehopurnu-
posaHHbIe npou3eooHsle 1,3-okca3onuduH-2-unudeHa, 8 KOMOpPbIX MpUgeHUIghocoHuUesas epyrna Haxooum-
cs1 8 6okoeol yernu. CmpoeHue Hosbix 2-R-5-(2-2udpokcuamuiamuHo)-1,3-okcasorn-4-unmpugheHunghocghoHust
rnepxnopamos u (ayunamuHo-(3-memuri-1,3-okcazonuduH-2-unudeH)mMemur)mpugeHungocgoHuUs rnepxropa-
moe HadexxHo OoKasaHO C MOMOWbIO 31eMeHmHo20 aHanusa, UK-, AMP 'H-, 1°C-, 3'P-cnnekmpockonuu, macc-
criekmpomempuu. B yacmHocmu, 0nsi npou3800HbIx 1,3-0Kca3ora xapakmepHbl cugHarbl S0ep yerepoda 8 criekmpax
SAMP 3C, komopble riposienstomcsi 8 aude Oybriemos 3a cyem criuH-CruHO8020 83aumodelicmeausi ¢ A0POM amoma
gocpopa. [aHHble cuesHaribl Omcymcemeyrom 8 OKCa3ouOeHO8bIX MPOU3B0OHbIX, HO O HUX XapaKkmepHbIMU
Ser1g0mesi cugHasbl ayuiaMuHHbIX ocmamkos. [1pednoxeHHbIl Memo0d cuHme3a sierigemcsi yOobHbIM U rpe-
napamueHbIM, MOCKOJIbKY fpespawjeHue npoxooum 8 MsieKuxX yCcr108UsiX, YmMO 10380/15em Mosy4ums makue
seujecmea co CpedHUMU U 8bICOKUMU 8bix00aMu U He mpebyem mpydoemMKux orepayuli 04UCIKU KOHEYHbIX rPOOYKIMOe.
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He3Baxar4u Ha Te, 1110 XiMifd a30TUCTUX IreTepo-
LIMKJIiB J06pe po3BHHEHA, IX MoAuiKalis pisHOMa-
HITHUMH QYHKLiOHAJIbHUMU IPyNaMU Ha TenepiliHini
4ac 3a/IMIAEThCA aKTyaJIbHUM 3aBJaHHAM [JI4 XiMi-
KiB-CHHTeTHKIB. Cepe/i 3HA4YHOI KiJIbKOCTI HITpOTeHO-
BMiCHUX reTepOLUKIIYHUX CII0JYyK 0COGJIMBY YBary
NPUBEPTAIOTh NMOXiAHI 1,3-0Kca3oJ1y, cepej, AKUX 3a
OCTaHHi JieKisibKa AecITUIITh 3HalZeHO 3HAaYHY KiJb-
KicTb 6ioperysisaTopiB pisHoi Aii. OKpiM 11bOro BOHU
4acTo po3r/sJaloTh IK 3aMackoBaHi nentuau [1, 2].
3 MeTOl KOHCTPYIOBaHHS MOJENbHUX CIOJYK AJIs
BHMBYEHH iX Jil Ha BHYTPIIIHBOKJIITUHHI ITpoLiecy,
BBe/IeHHs BUCOKOJIiModibHUX GocHOpOBMicCHUX 3a-
MICHUKIB y CTpyKTypy 1,3-0KCa30J1y € NepCIEKTUBHUM
HanpsiMKoM A1 MoAudikariil 0kca3oJIbHOTO KijbIls.
Tpudenindocdoniepa rpyna 3aBAsKU 34aTHOCTI JIETKO
IPOHUKATH Yepe3 KIAITUHHI MeMOpaHU € OJHIE 3
TakuX QYHKLiOHAJIbHUX I'PYII, L0 MOBHICTIO BiJNo-
BiZla€ BUIlleHaBeIeHUM BUMoOTram [3].

Paniue 6yB po3po6sieHUH 3pyYHUIN TpenapaTUB-
HUH METO/, 1151 BBeZIeHHs TprUdeHiIpochHOHIEBOT rpyTH
y noJio>keHHsI 4 1,3-0KCa30/1bHOTO LIUMKJY, IKHMU 10-
JIITaB y B3aEMOJil JOCTYNHUX |-ammramino-2,2-1u-
xjopoeTeHiaTpudeHindocdoniro xaopuais I 3 asi-
paTUYHUMH Ta apOMaTUYHUMHU aMiHaMH [4, 5]. Horo
nepeBarolo € MOXKJIMBICTb CEJIEKTUBHO BBOJIUTH B I0-
JIoxKeHH# 5 pisHoMaHiTHI pparmenTu papmakodop-
HUX aMiHiB, a TaK0X BapiloBaTU 3aMiCHUKHU Y 110JIO-
>keHHi 2. OiHaK B3aeMo/iis cnoiyk I 3 Takumu 6ipyHK-
LiOHAJIbHUMU peareHTaMu AK aMiHOaJIKaHOJIU [0
[IbOT'0 Yacy He 6ysia BUBYEHA.

Y pob6ori gocrigxeHo B3aemozito 1-anuaamizo-
2,2-nuxnopoeTteHinTpudeninpocdoniro xnopuzis Ia,6
3 HaJIMIIKOM MOHO€ETaHoJaMiHy Ta N-MeTUJIMOHO-
€TaHOJIaMIHY.

Hamu 3HaiieHo, 110 fist Ha peareHTH [a,6 MoHO-
eta”HosiaMiHy nipy 30-40°C B MeTaHOJIi NIPUBOJUTD 10
yTBOpPEHHSs oviKyBaHUX 1,3-0Kkcazou-4-iipocdoHiro
xjaopunis Ila,0, ski aasa igentTudikanii 6yau nepe-
BeJieHi y BianoBiaHi nepxsopatu Illa,6 giero Hacu-
yeHoro BogHoro po3unHy NaClO,. BygoBa okcazoJiB
IIIa,6 HaziiiHO KoBeeHa 3a fonomororo AMP 'H, 13C,
31P-cniekTpockKoIii Ta Mac-ciekTpoMeTpii (cxema 1).

Tak, y cnektpax AMP 'H cnonyku Illa curuan me-
TUJIBHOI TPYIU NPOABJISAETHCA NPpU 2,33 M.Y. y BUT-
JISI/1i CUHIJIETY, 1110 CBi[YUTh PO YTBOPEHHS apoMa-
TUYHOT'0 OKCA30JIbHOIO KiJbIif, 3 IKUM 15 rpymna 6e3-

H
R N

i

o PPh.CI”
la,0b

nocepe/iIHbO noB’si3aHa [6]. CurHanu N-H rpyn okca-
30J1iB QikcyroThbCs y BUIVIAAL TpUILIETIB Ipu 6 6,63
ta 7,00 m.4. 3 KCCB 5,3 Ta 5,6 'ty BigmoBigHO, a cur-
Hasu O-H rpynu - B o6sacTi 4,74-4,85 M.4. y BUIVIS-
ni tpumietiB 3 KCCB 5.3 I'y. Oco61MBy yBary Bap-
TO 3BEPHYTH Ha JaHi cnekTpiB AMP 13C, nqnis akux
XapaKTepHUMU € CUTHaJ/U sep Byriento 1,3-okca-
30JIbHOTO LUKJLY, Ki IPOSIBJSIOTHCS y BUIVIAAL -
6/1eTiB 32 paXyHOK CIliH-CIIiHOBOI B3aEMOJII 3 A poM
atoma ¢pocdopy. Tak, curHanu saep C° 3HaXOAAThb-
csa npu § 164,37 m.u. 3 KCCB 29,3 T'y, curHanu siep
C? ciocrepiratorbes npu § 153,29 Tta 153,30 M.u. 3
KCCB 20,5 Ta 21,3 'y BignmoBigHO, a curHasiu sjep
C* nexxath nipu & 81,62 Ta 84,15 m.u. 3 KCCB 153,3
Ta 154,8 'y, BignoBigHo. CurHanu sigep docdopy B
crektpax AMP 3P 3HaxoasaTbcs B o6s1acti 10,5-10,7 M.u.

[To-iHoMy BifOyBa€eThCSA B3aEMO/Iisl peareHTiB
Ia,6 3 N-MeTu/IMOHOeTaHOaMiHOM. [1 OCHOBHUMU
NPOAYKTaMH € okca3zoJjiguHu IVa,6, B skux Tpude-
HisipocdoHieBa rpyna 6e3nocepeiHbO He MOB'sI3aHa
3 reTEePOIMKIIOM, a 3HAXOAUThCA Y 6iUHOMY JIaHI[0-
ry. Peakiito mpoBoAM/IN B TUX CAaMHUX YMOBax, L0 i 3
MOHOeTaHoJ/IaMiHOM. Mac-CrieKTpoOMeTpUYHHUM aHali3
peakiiiHuX cyMilel nokasas, 1[0 4-pocdopuiboBa-
Hi 1,3-0KCa30/11 yTBOPWOOTHCSA TiJIbKK B HE3HAUHUX
KisibkoCTsX (15-26%) i BUAiAUTH iX He BAA€EThCS. XJ10-
puzau IVa,6 po3uuHHi y BoJii Ta 6araTbox MOJISIPHUX
PO3YHMHHHUKAX, TOMY JJis1 ijleHTHdikanii BOHU Takox
OyJsiu mepeBeJieHi y BigmoBigHi mepxysopaTtu Va,6.
BynoBa ocTaHHIX HaZjiliHO Jj0Be/leHA 32 JOIIOMOTOI0
AMP H, 3C, 3'P, [Y-cnekTpockomii Ta peHTreHOCTPYK-
TYpPHOTO aHaJi3y (cxeMa 2).

Tak, y cnektpax AMP 'H okcazoniguniB Va,6 cro-
cTepiraetbcs curias npotony rpynu N-H y Burisgi
cuHriety npu § 9,09, 9,25 m.u., a curnan CH, rpynu
criosiyku Va nposiB/isieThesi CUHIVIETOM npu § 1,43 M.y,
110 CBiAYMTD NPO 1i 3HaXOPKEHHA B allUJIaMiHHOMY
3aiauiuky [7]. B cnektpax AMP 3C cnosayk Va,6 cur-
HaJ/IU si/iep BYTJIEI0 KapOOoHiJIbHOI Ipyny pe30oHy-
10Tb 1pu 6 169,87 Ta 173,04 M.4., CHTHA/H SIAED BYT-
Jemo C? criocTepiraloThes y BUTISAAL Ay6JIETIB MPH
6 164,67 ta 164,75 m.u. 3 KCCB 25,7 Ta 26,4 I'yy Bij-
MOBIJHO, a CUTHaJ/IU sep ByrJelto C-P ankeHisibHO-
ro pparmenTa — npu § 55,55 ta 55,64 m.u. 3 KCCB
136,4 Ta 138,6 I'y BignoBigHo. Y cnektpax AMP 3'P
docdoHieBux coset Va,6 curnanu siaep ocdopy 3Ha-
XOAAThCsA B 06s1acTi 23,62-23,72 m.u. B ix [Y-cnekTpax

*PPh,CI *PPh,CIO;
NaCIO, N

= OH MeOH N
Cl + H,N ~ (Hapn.) =% /é\ — /] \
R/QO H/\/OH R/&O H/\/OH

Ila,6 Il a,6

R= Me (la, lla, llla); Ph (16, 116, 1116)

Cxema 1
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Me\
i ) e i 1)
R MeOH_ R NaClo, R N
\ﬂ/ W)\m + MeNH™~COH (nagn)— Y Yk Y ©
O *PPhCI *PPh,CI” O  +PPhCIO;
la,6 IV a,6 Va,b

R= Me (la, IVa, Va); Ph (16, IV6 , V6)

Cxema 2

KOJINBaHHS KapOOHIJIbHOI I'PYIIY NPOSABJIAIOTHCA Y BU-
IS4 iIHTEHCUBHUX CMYT B o6JacTi 1669-1671 cm!
Ta CMyTH cepeJHbOI iHTeHCUBHOCTI TpH & 1606-1608 cm™.

BapTo 3ayBaKHUTH, 1110 TaKa [MOBeJAiHKa 1-alu-
aMiHoO-2,2-auxiopoeTeHinTpudeHipochoHieBUX co-
JIeW 10 BIJHOIIEHHIO [0 MOHOeTaHoJIaMiHy Ta N-Me-
TUJIMOHOETAHOJIaMiHy, 04eBHU/IHO, NTOB’sI3aHa 3 pi3-
HOIO Y4YaCTIO €JIeKTPOHHUX Iap Ta rpyn aTOMIB y
BHYTPIIIHbOMOJIEKYJIIPHOMY BOJIHEBOMY 3B’SI3KYy B
riipokciaJKiJlaMiHHOMY 3a/IMIIKY IPOMDKHUX IIPO-
JNYKTiB IUKJTi3arii, 1o 6y/e AeTaJbHO PO3TJISHYTO
y HACTYMHUX MyOJIiKaIifX.

ExcnepuMeHTasibHa YaCTUHa

[Y-cneKTpy pedoBHUH peECTPYBaM Ha CIEKTPO-
MeTpi Vertex 70 y TabseTkax 3 KBr. Cnektpu IMP
(AMCO-d,) orpumMani Ha npunazai Bruker AVANCE
DRX-500: 'H (500 MI') Ta 3C (125 MTI'y) BigHOCHO
TMC (BHyTpiwmHi# cTanaapt), a 3P (202 MTI'n) - Bif-
HocHO 85% ¢ocdopHoi KHCA0TH (30BHILLIHIN cTaH-
J1apT). XpoMaTo-Mac-ClieKTPU 3alucaHi Mpy BUKOPUC-
TaHHI PIAUHHOI XpOMaTOMac-ClIeKTPOMETPUYHOI CHUC-
TEMU Ha BUCOKOe(PEKTUBHOMY PiAMHHOMY XpOMaTO-
rpadi Agilent 1100 Series, ocHalieHOMY JIi0/THOIO MaT-
pHLieto 3 Mac-ceJIeKTUBHUM JleTekTopoM Agilent LC\MSD
SL i3 mBUAKUM ITepeMUKaHHAM PeXXHUMiB i0oHi3aLjil mo-
3UTHBHUH/HeraTuBHUU. [lapameTpu xpomaromac-
aHaJsii3y: kosioHKa Zorbax SBC18 1,8 MkMm 4,6x15 MM
(PN 821975-932); po34MHHUKHU: alleTOHITPHUJI-BOJIA
(95:5), 0,1% TpudTOpOOITOBA KUCIOTA; MOTIK €J110-
eHTa — 3 MJ1/XB; 00'€eM BNPUCKYBaHHS — 1 MKJI; YO
netekTopu - 215, 254, 265 HM; MeToz ioHi3anil - xi-
MiYyHa ioHi3anis npu aTMochepHOMY THUCKY, Aiana30H
ckanyBaHHs — m/z 80-1000. EneMeHTHUI aHasi3 npo-
BeJleHUH B aHa/liTUYHiM JlabopaTopii [HCTUTYTY Gio-
opraniuHoi ximii Ta HadToximii HAH Ykpainu. Tem-
nepaTypHu IJaBJeHHS BUMiprooBaiu Ha npuaagi Fi-
sher-Johns. KoHTpoJib 32 X010M peakLiii i YUCTOTOO
CUHTEe30BaHUX CHOJIYK 3/jilicHI0Basiu MmeTogoM TIIX
Ha miiactuHax Silufol UV-254 (guxnopomeTtaH-MeTa-
HoJ1, 98:2), nposiBHUK — YO onpoMiHeHHS.

1-AueTuaamino-2,2-auxjaopoeTeHiaTpude-
Hisipocdoniro xnopup (Ia) Ta 1-6eH30i1amMiHO-2,2-
auxjaopoereHiirpudeniipocPoniw xaopuz (16)
CHHTEe3yBaJ/IM 3a METOAUKOIO [7].

2-MeTtui(dpenin)-5-[(2-rigpokcierus)amino]-
1,3-okcazou-4-irTpudeniipocdoHiro nepxaopaTu

14

(111 a,6). [lo po3unny 0,001 MoJib ciosiyku 12,6 y 50 Mt
MeTaHoJsy aogasaiu 0,21 r (0,0035 Mosib) MoHoeTa-
HOJIaMiHY, CyMilll lepeMillyBaJ/iv BIIPOAOB:X 8 roJ npu
18-25°C. Po34rHHUK BUJASIN y BaKyyMi /10 1/3 06 emy;,
nojiaBasiv 30 MJ1 MeTUII-mpem-6yTUIOBOTO eTepy, Ie-
peMimyBasiv Ta 3asuniany Ha 0,5 roJi, pO3YMHHUKU
JIeKaHTyBaJIM, OJINBONO/IIGHUH 3aJIMIIIOK BUTPUMY-
BaJIM Y BaKyyMi /10 TOBHOTO BU/IaJIeHHS PO3YMHHU-
kiB. [logaBasu 40 My Bogy, BiAdibTPOBYBaIH i 10
BO/IHOT'0 PO3YMHY [l0AaBaJIM 5 MJI HACUYEHOT'0 BOJ-
Horo po34yuHy NaClO,. Ocap, mo Bunas, Bigdiaprpo-
ByBauH i costyku I11a,6 ouninaay nepekpucraJisa-
LIiEI0 3 METAHOJTY.

Cnouayka (IlIa): Buxig - 67%, 6e36apBHUH MO-
poutok. T. m1. - 163-165°C. [Y-cnekTp, v, cm: 3507,
3352, 1646, 1601, 1107. Cnektp SIMP H, §, m.4.:
7,91-7,84 m (3H, CH,,,,), 7,78-7,66 M (12H, CH_,,,),
6,63 T (1H, ?/,, 5,6 T'y, NH), 4,74 T (1H, 3/,, 5,3 I'y,
OH), 3,38-3,30 m (2H, CH,), 3,20 c (2H,NCH,), 2,33 c
(3H, CH,). Cnextp AMP 3C, §, m.u.: 164,37 g (C°
?Joc 29,3 T), 153,29 1 (C%,,., *Jpc 21,3 Ty), 135,31 g
(C*peniw Joc 2,9 Tn), 134,51 1 (C34pio *Jpc 11,0 ),
130,58 ;1 (C?pepin Yoc 12,5 T), 119,60 1 (C'ypir Yoc
93,9 I'm), 81,62 1 (C*,,., Jpc 154,8 T'), 60,14 (CH,0),
46,36 (N-C), 13,85 (CH,). Cnexktp AAMP 3'P, §, m.u.:
10,50. Mac-cniekTp, [M+1]*-99: [404]. 3naiaeHo, %:
C17,11;N 5,68; P 6,09. C,,H,,CIN,O.P. PospaxoBaHo, %:
C17,05; N5,57; P 6,16.

Cnouyka (1116): Buxizg - 81%, 6e36apBHUM 10-
pomiok. T. . - 180-182°C. [Y-cnekTp, v, cmt: 3437,
3274,1622, 1584, 1063. Cnektp SIMP H, §, M.u.:
7,97-7,88 m (3H, CH,,,,), 7,85-7,72 m (14H, CH,,,,),
7,55-7,46 m (3H, CHapOM) 7,00 T (1H, ¥/, 5,3 'y, NH),
4,85 T (1H, ¥, 5,3 T'y, OH), 3,49-3,45 m (2H, CH,),
3,41-3,35M (2H,NCH,). Cnextp AMP3C, §, m.u.: 164,37 1
(C°, 0 ¥pc29,3T), 153,30 1 (C%,,., *Jpc 20,5 T1y), 135,42 1
(C i Joc 2,9 T11), 134,64 11 (Cpor e 11,0 '),
130,91 (C,,,.), 130,63 1 (C?,i» *Jpc 13,2 T'r), 129,65,
126,24,125,74 (C,,,), 119,43 1 (C' 4o Joc 93,9 T1),
84,15 1 (C* ., Ypc 153,3 '), 60,22 (CH,0), 46,52 (N-C),
13.85 (CH;). Cnextp AMP3'P, §, m.u.: 10,70. Mac-criekTp,
[M+1]*-99: [466]. 3naiizeHo, %: C1 6.17; N 5,08; P 5,42.
C,oH,¢CIN,O.P. Po3paxoBaHno, %: Cl1 6,28; N 4,96; P 5,48.

[AnmnamiHo-(3-MeTni-1,3-0kca3osriguH-2-ii-
AeH)MeTw1|Tprudeniidpocdoniro nepxioparu (Va,0).
Jlo po3unny 0,001 Mousib cionyku 1a,6 y 50 ma me-
Ta”osay goaaBaiu 0,26 r (0,0035 Mosib) N-meTu-

oKc?
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MOHOETAHOJIaMiHY, CyMilll IepeMilllyBa/Id BIPOLOBXK
8 roy npu 18-25°C. PO3YnHHUK BUJAJISIM Y BaKyyMi
o 1/3 o6'emy, nogaBanu 30 My MeTUI-Mmpem-6yTH-
JIOBOTO eTepy, epeMilllyBasii Ta 3ayuuiany Ha 0,5 rog,
PO3YMHHUKY JIEKAaHTYBaJIY, OJIMBOIO/[iOHUH 3aJTUIIOK
BUTPUMYBaJIM Y BaKyyMi /10 IIOBHOI'O BU/JAJIEHHS PO3-
YUHHHUKIB. JlogaBanu 40 Ms1 Boay, BigdinbTpoByBa-
JIU Biji JOMIIIIOK i /10 BOJHOI'O PO3YHHY AOAABaIN 5 MJT
Hacu4yeHoro BogHoro po3uuHy NaClO,. Ocaz, 1o BU-
nas, BiadinbTpoByBasu i cnosyku Va,6 ouniaiu me-
peKpucTasis3aliero 3 MeTaHoJ1y.

Cnoayka (Va): Buxif - 58%, 6e36apBHa kpucra-
JiyHa peyoBuHa. T. 1. 209-211°C. I4-cnekTp, v, cM:
3487,3420,1669,1608,1105. Ciektp FAMP 'H, §, Mm.4.:
9,09 ¢ (1H,NH), 7,80-7,58 m (15H, 3CH,,,,), 4,22-4,02 M
(1H, CHO), 4,02-3,88 m (1H, CHO), 3,74-3,63 ™ (2H,
CH,), 3,12 c(3H, CH,), 1,43 c (3H, CH,). Ciektp SIMP C,
8, M.4.: 173,04 (C=0), 164,75 1 (C* casoniw Jpc 25,7 T'11),
134,26 A (C° pepin e 10,3 '), 133,98 1 (C Ve 2.9 T1),
129,75 1 (C? i Yoc 12,5 T1t), 122,56 1 (C'yerins e
91,0 I'y), 66,67 (CH,0), 55,55 1 (C-P, Y, 136,4 T'n),
52,33,33,37 (N-C), 21,91 (CH,). Cnektp AMP3'P, §, M.u.:
23,62. Mac-cnekTtp [M+1]*-99: [418]. 3HalizeHo, %:
C16,92; N 5,48; P 6,07. C,.H,,CIN,O,P. PospaxoBaHo, %:
C16,86; N 5,42; P 5,99.

JNitepaTtypa
Oxazoles / Ed. I. ]. Turchi, New York: John Wiley, 1986, 1064 p.

N QA N =

Cnouyka (V6): Buxin — 61%, 6e36apBHa KpucTa-
JiyHa peyoBuHa. T. 1. 218-219°C. [Y-cnekTp, v, cM:
3344,1671, 1606, 1104. Cnektp AMP H, §, m.u.: 9,25 ¢
(1H, NH), 7,91-7,59 m (15H, 3CH,,,,), 7,53-7,28 m (5H,
CH,,,.) 4,25-4,09 M (1H, CHO), 4,06-3,95 m (1H, CHO),
3,79-3,69 M (2H, CH,), 3,11 ¢ (3H, CH,). CnekTp IMP3C,
8, M.4.: 169,87 (C=0), 164,67 1 (C*,casonin Jpc 26,4 T1),
134,37 1 (C° i e 10,3 T1t), 133,92 1 (C*yrir “oc
2,9 T'n), 133,54, 132,09 (C,,,.), 129,69 1 (C*yerin “Jic
12,5Tn), 128,62,127,78 (C,,,,), 122.46 1 (C'ypir Yoc
91,0 I'y), 67,77 (CH,0), 55,64 1 (C-P, Y, 138,6 I'n),
52,39, 33,51 (N-C). Cnexktp AMP3'P, §, m.u.: 23,72.
Mac-cnekTtp [M+1]*-99: [480]. 3HaitneHo, %: Cl1 6,08;
N 4,98; P 5,42. C,.H,,CIN,O,P. PospaxoBaHo, %: Cl 6,12;
N 4,84; P 5,35.

BUCHOBKM

[lokaszaHo, 1110 B3aeMogjs 1-anuiamMiHo-2,2-1Ux10po-
eTeHiTpUdenindpocdoHio X10pu/iiB 3 MOHOETAHOJI-
aMiHOM NPUBOAUTH [JI0 YTBOpPeHH: 2-R-5-((2-rigpokci-
eTw1)aMiHo)-1,3-okcaz0.1-4-inTpudeHindocPoHieBHUX
cosied. BukopuctanHs N-MeTH/IMOHOETaHOJaMiHy B
aHaJIOTIYHUX YMOBaX Jla€ HeBifoMi paHile [amuii-
amiHo-(3-MeTuJ-1,3-0KcazoniguH-2-i1igeH)MeTu1|
TpudenindpocdoHieri coi.

Oxazoles: Synthesis, Reactions and Spectroscopy / Ed. D. C. Palmer, Hoboken: John Wiley, 2003, Pt A, 640 p.
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CUHTE3 U PEAKIIUM JUALETU/I(AUAJTKOKCUKAPBOHMUJI)
SAMEIIEHHBIX THZAPOKCULUK/IOTEKCAHOHOB

A.U.Ucmues, A.M.Mareppamos, B.A.Cykau*, M.B.BoBk*™

BaKWHCKUH roCcylapCTBEHHbINA YHUBEPCUTET
Azepb6aiimkaH, 1148, . baky, yi. AkageMuka 3axuza Xaauaona, 23. E-mail: arif_ismiev@mail.ru
* UHCcTUTYT opranudeckoit xumuu HAH Ykpaunsbl

Kawuessble cno8a: 2udpoKcuyuKka102eKCaHOHbl; QUKeMOHHAS! KOHOeHcayusl; maymomepusi; GHHeAUpo8aHue;
dezudpamayus; apomamusayusi

0O606weHb! U cucmemMamu3uposaHb! lumepamypHbIe UCMOYHUKU, caudemeribCmayruue 0 8axxHocmu duauemurt
(OuarkokcukapboHuUs)3aMeu,eHHbIX 2UOPOKCULUKITO2EKCaHOHO8 KaK 8bICOKOQYHKUUOHarbHbIX KapboUUKIUYECKUX
coeduHeHuUl, ¢ 00HOU CMOPOHbI, @ MaKXe 0 rnepcrekmusHocmu uccredosaHuli 8 obnacmu paspabomku Ha
ux ocHoge Memodo8 rnosy4yeHuUs1 pa3HoobpasHbIX 2emepOoUUKIUYECKUX cucmeM, ¢ Opyzaol. OmmedeHo, Ymo
OCHOBHbIM MemMoAoM cuHme3a Ouayemusi(0uamokcukapbOHUIT)3aMeUeHHbIX UUKIT02EKCaHOIOHO8 S18/11emcsi
OukemoHHasi KoHOeHcayusl auemurnayemoHa uniu ayemoyKCcycHoeo aghupa ¢ anbOeeudamu rnpu Hamuyuu Ka-
manumuyeckux Kosiuyecms nunepuduHa. BaxHbIM MonoxumeribHbIM MOMEHMOM makoao nodxoda siensiemcsi
sapuabenibHOCMb UCXOOHbIX pea2eHmos, Ymo ro380/siem 8 WUpPOKUX npedesiax 8UGOU3MEHSIMb cocmas 3a-
mecmumereli. Buecme ¢ mem, 3a8UCUMOCMb pe2uoHanpasieHHoCMU U CEeITeKmuU8HOCIMU peakyuu om MHOXecmea
ghakmopoes dennaem uccriedosaHuUs 8 3MOM HarpasieHUU UHMepecHbIMU U He eceada rpedckadyembimu. Kpome
moezo, 0b6cyx0eHO f8eHUe Kemo-eHoMbHOU maymomepuu ouayemun3amMeweHHbIX YUKT02eKCaHOI0H08 U
onpedesnieHbl hakmopbl, KOHMPOIUPYOWUE ycmolyueocmb UX eHormbHoU ¢hopmMbl. CderiaH 861800 O MOM, 4Ymo
peakyuu yKa3aHHbIX MonuKkapboHUIbHbIX cOeOUHeHUU ¢ ambudeHmMHbIMU a30mcodepxauiuMu HyKneogusibHbI-
MU pea2eHmamu sI8IISIOMCS 3¢hgheKMUBHbBIM 8apuaHMoM CUHMe3a HoBbix npedcmasumerneli buonepcrekmus-
HbIX KapboaHHeNuUpPosaHHbIX 2eMepoyUKIIO8: U30KCa30/108, upa3ornos, mpua3sono[3,4-bJxuHa3onuHos, mueHo
[2,3-cJuzoxuHonuHos u nupa3sono[3,4-cJusoxuHonuHos. [Nlod4YepkHyma 3Ha4uMocmpb 07151 Op2aHU4eCcKo20 CUHMe-
3a npoyeccos oKucneHus, 0eaudpamayuu U apoMmamu3sayuu 2uOPOKCULUKIT02EKCaHOHO8.

THE SYNTHESIS AND REACTIONS OF DIACETHYL(DIALKOXYCARBONYL) SUBSTITUTED HYDROXYCYCLOHEXANONES
A.l.Ismiyev, A.M.Maherramov, V.A.Sukach, M.V.Vovk

Key words: cyclohexanolones; diketone condensation; tautomerism; annulation,; dehydration; aromatization
The literature sources concerning the importance of diacetyl (dialkoxycarbonyl) substituted hydroxycyclohexanones
as highly functionalized carbocyclic compounds, on the one hand, as well as, on the other hand, the research
prospects in the field of synthetic methods development based on these compounds for obtaining various hetero-
cyclic systems have been generalized and systematized. It has been noted that the main method of the synthesis
for diacetyl (diethoxycarbonyl) cyclohexanolones is diketone condensation of acetylacetone or ethyl acetoacetate
with aldehydes in the presence of catalytic amounts of piperidine. An important useful peculiarity of this ap-
proach is a variation of the initial reagents, allowing modification of the substituents in a wide range. However,
the dependence of selectivity and regiodirection of the reaction on various factors makes the studies in this area
quite interesting and not always predictable. The phenomenon of keto-enol tautomerism of diacetyl substituted
cyclohexanolones and factors that control stability of their enol form have been discussed. It has been concluded
that reactions of these multicarbonyl compounds with ambident nitrogen-containing nucleophilic reagents are
efficacious for the synthesis of new biologically promising representatives of carbofused heterocycles, such as
isoxazoles, pyrazoles, triazolo[3,4-b] quinazolines, thieno[2,3-cJisoquinolines and pyrazolo[3,4-c]isoquinolines.
The importance of oxidation, dehydration and aromatization processes of hydroxycyclohexanones for organic
synthesis has been emphasized.

CUHTE3 TA PEAKUIT QIALETUN(OQIATIKOKCUKAPBOHIT) 3AMILYEHUX IgPOKCULIMKITIOIEKCAHOHIB
A.lIcmiee, A.M.Mazeppamoe, B.A.Cyka4, M.B.Boek

Knroyoei crioga: 2i0pokcuyuknocekcaHoHU, OUKemoHHa KOHOeHcauisi, maymomepis; aHerosaHHsl, degidpama-
uisi; apomamusaujist

Y3aearibHeHi ma cucmemamu3o8eaHi flimepamypHi GXxepera, siKi ceiddamb rpo 8axrusicmb diauemuri(OiarikoKCUKapOOHIr)
3amiwyeHux 2i0pOKCUYUKITO2EKCaHOHI8 SIK 8UCOKODYHKUIOHanbHUX KapboyUKIiYHUX CrionyK, 3 00HO20 60Ky, mak
i nepcnekmusHocmi docnidxeHb 8 obriacmi po3pobku Ha ix 6a3i Memodie oOepxkaHHs pi3HOMaHIMHUX eemepo-
UUKITIYHUX cucmeM, 3 iHWoz20. Bid3HayeHo, wo ocHosHUM MemodoMm cuHme3y Oiauemuri(OiarnkokcukapbOoHir)
3aMilieHUX UYUKIT02eKcaHOooHi8 € OuKemoHHa KoHOeHcauis ayemunauyemoHy abo auemooymogo2o ecmepy
3 anbOezidamu npu Hass8HOCMI Kamanimu4yHuUx Kinbkocmed ninepuduHy. Baxnueum no3umueHUM MOMEHMOM
makoi Memodoroeaii € eapiabesnibHicmb 8UXIOHUX pea2eHmi8, Wo 00380J1s€ 8 WUPOKUX Mexax 8Ud03MiHH8amu
cknad 3amicHukie. Pa3zom 3 mum 3anexHicmb peesioHarpaserneHocmi i cenekmusHocmi peakuii 8i0 bazambox
akmopie pobumb OOCIOXKEHHS 8 UbOMY HanpsMKy uikasumu i He 3aexou nepedbayysaHumu. OKpiM Uyb020
8 0251510i 062080PEHO ABUULE KEMO-EHOMNBbHOI maymomepii Giayemun3amilieHux 2idpoKCULUUKTI02EKCaHOHI8 |
8U3Ha4YeHi chakmopu, siKi KOHMPOIKMb CMIUKICMb iX EHOMLHOI hopMu. 3pobrIeHO BUCHOBOK, W0 peaKuyii eKa-
3aHUX ronikapbOoHINbHUX CrionyK i3 ambiOeHMHUMU HYKMeoinbHUMU peazeHmamu € eheKmu8HUM 8apiaHmom
cuHme3sy Hosux bionpusabnusux npedcmasHukKie kapboaHenb08aHUX 2emepOoUUKIig: i30Kcasoris, nipasornis,
mpua30510[3,4-b]xiHa3oniHie, mieHo[2,3-c]i3oxiHoniHie ma nipa3ono[3,4-cjisoxiHoniHig. [lidkpecrneHa 3Hadumicmsb
01151 Op2aHiYHO020 CUHME3Y NPOoUECi8 OKUCHEHHSI, Oecidpamavyjii ma apomamu3auii 2i0pOKCULUUKITI02eKCaHOHI8.
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Kap6oHu/ibHbIE U NOJIMKapOOHU/IbHbBIE COe/JMHEe-
HUS 3aHUMMAaOT O/IHY U3 BeJyIUX N03ULHMH B opra-
HUYECKOW XMMHUU U NPeJSCTABJISAIOT COO0M BaXKHbIE
00bEeKTHI /1JIsI TEOPETUYECKUX U CHHTETUYECKHX UC-
cieoBaHuil. Oco6oe MecTo B psiiy MOJIMKapOOHUIb-
HBIX COeJUHEHNH IPHUHALJIEXKUT AUALe T (JUATKOKCH-
KapOOHMJI)3aMelleHHbIM MHIPOKCHUIIMKIOreKCAaHOHAM.
Hasnnyue o61IKMpHON ChIpbeBOM 6a3bl B BU/E JJOCTYII-
HbIX 1,3-I10KCOCOeMHEHUH (alleTHUIalleTOH, aleTo-
YKCYCHBIHN 3dup), anudpaTuiecKux U apoMaTHYeCKHUX
aJIb/IETH/IOB BbICOKMU XMMUYECKUH NOTeHLKal, 06yc-
JIOBJIEHHBIUM MPUCYTCTBUEM OKCOTPYII PA3JIUYHOI0
TUIIa, fieJlaeT yKa3aHHble COe/JMHEeHUs BecbMa IleH-
HBIMH CTPOUTEIBHBIMU 6JI0KAMH OPTaHUYECKOT0 CUH-
Te3a. fB/sIACh NOJMKAPOOHUIbHBIMU COeIMHEHUSIMHY,
OHHU CIIOCOGHBI B3aUMO/IeICTBOBAThb C HYKJ/J1e0)UJIb-
HbIMHU peareHTaMH, BCTYNaTh B peaKLUHl KOH/JeH-
CalMU U reTepOLMKIAN3aLHU. ITO O3BOJISET HOJY-
YaTh LIMPOKHUU KPyr NPOU3BOJHBIX, B TOM YHCJIE U
006J1aaI0IIMX TPAKTUYECKU e HHBIMU CBOMCTBAMH.

C yyeToM TOro ¢paKTa, YTO MOCTAeHUN 0630PHBII
MaTepHaJl 1o JaHHOHW TeMaTHKe [1] ony6/MKoBaH B
1999 r., npeicTaBJIAIOCH 11€J1eCO00Pa3HbIM MMpoaHa-
JIM3UPOBATh U CHCTEMAaTHU3UPOBATh OPUTUHAJIbHbIE
VMCTOYHHKH, OXBAThIBAIOLHE JOCTHXKEHUSI B XUMUU

()

aleTu1(aKOKCUKapOOHUI )3aMell|eHHbIX THAPOKCH-
IIUKJIOTEKCAHOHOB 3a nocyae/iHue 15 seT.

1. Cmoco6b1 NoJTyYeHusl AUALEeTWI(JUaIKOKCUKap-
6OHII)3aMell,eHHbIX THAPOKCULIUK/IOT€eKCAHOHOB

OnTUMabHBIM METO/IOM CHHTE3a AuaLeTu(gu-
3TOKCUKAPOOHUIT) 3aMellleHHbIX TH/IPOKCUITUKIIOTeK-
CAaHOHOB 5, 6 fABJISIeTCSI AUKETOHHAS KOH/leHCAlUs
aneTuaanetoHa 1 wiau auetoykcycHoro a¢upa 2 ¢
ajbAeruaamuy B cooTHomenuu 2:1 [1] (cxema 1). B
KauyeCTBe KaTaJ1u3aTopa 0ObIYHO UCTI0JIb3YeTCs -
nepuAuH. Peakiius xopolio n3yyeHa U M03BOJISIET
N0JIy4YaTh F'MJPOKCULIMKIOT€KCAHOHBI C OJITUHAKO-
BbIMU alleTUJIbHBIMU (3TOKCUKAPOOHUJIbHBIMU ) 3a-
MEeCTUTEJISIMU.

JluKeTOHHAas KOHJEHCALUs BK/IYaeT TPU OCHOB-
HBIX CTA/INH: KPOTOHOBYIO KOHJIEHCAI[UIO C 06pa3o-
BaHWEM XaJIKOHOB 3a,b, masbHely0 KOH/IeHCaluo
Muixaasnsi c ob6pa3oBaHueM 1,5-11ukeToHOB 4a,b 1 BHy TpH-
MOJIEKYJISIPHYIO aJlbJl0JIM3alMI0 OCAeJHUX, TPUBO-
JSIIYI0 K TUPOKCUIIMKJIOTeKCaHOHAM 5, 6.

CopoxkwuH B.B. [2] mokasaJi, 4TO r'dIpOKCUIIUKIIO-
rekcaHoHbl 7 U 8, copepralliye 3aMelleHHble apo-
MaTH4YeCKHe 5/pa, C XOPOLIUMH BbIXOJAMU MOJIyYa-
totrcsa npu 20°C B TeueHue 7 cyTok (cxema 2). Of-
HaKo MPU KOHJEHCAlUU alleTUIaleToHa ¢ 2-pTop-,

()

o le) N O O o ﬂz o o
H
HyC y ™ HC R "atby —— HCTTR
i () H;0 Ar
1.2 ”2 3a,b
O Ar o O o Ao @
N
. o 0 R R H R R Ho
H,C R —~ — L —
HAC 0 O . O
3~ "OHsC N H3C O H,C © N
4a,b H> H
o Ar o
—— R R
o H R = CH; (1,3a,4a, 5), OC,Hs (2, 3b,4b,6)
CHs
5,6
Cxema 1
2 R4
R O.__OC,Hs HC.__o
1] R37‘
R OH — OH
CH CHs
C,HsO 3 HsC
O O O O
7
R',R2 R3 R*-3amelleHHble apunbl
Cxema 2
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Cxema 3

2-XJI0p-, 2-MeTOKCU-, 2-HUTPO-, 3,4-TUMEeTOKCUOEH-
3aJIbJlerulaMu COOTBeTCTBYIOLMe KeToJbl 06pasy-
10TCs ¢ HeBbICOKUMH (37-50%) BbIXOAAMU.

B To0 »ke BpeMsi IpU UCNI0/Ib30BAHUU apoMaTHyec-
KUX aJIbJJeTH/I0B C 3aMeCTUTEJISIMU C O0JI0XKUTEIb-
HbIM Me30MepHbIM 3pdeKkToM (4-TUPOKCHU-, 4-1U-
MeTUJIaMHUHO- U 4-TUAPOKCHU-3-METOKCH) Yepes 7 cy-
TOK M3 peaKLMOHHOU CMeCH BbIJEeJISIIOTCS XaJAKOHBI
¢ BbIX0/10M 41-60%, ¥ TOJIBKO NIPH JJTUTEJbHOM BbI-
JlepKMBAaHUHW peaKUOHHOU cMecH (0 14 cyTok)
KOH/JIeHCalusl UZET Ty6Ke C 06pa3oBaHUEM IieJie-
BBbIX I'M/IPOKCULIMKJIOT€KCAaHOHOB.

[IpuMepoM HCI0J1b30BaHUSA IreTePOLMKINIECKUX
aJbJleTU[0B B IMKETOHHOU KOHJeHCALUH CIYKUT
peakLus NMpasoJi-4-KapbaibLeruzioB 9 c aneTua-
LIETOHOM, IPUBOJALLASA K JHaleTh/I3aMellleHHbIM 1H-
NMpPasoJUATHAPOKCULIUKI0TeKcaHOHaM 10 ¢ BbIxo-
JaMu 66-72 % [3] (cxema 3).

B HeKOTOpBIX C/1y4asX, B 3aBUCKMOCTH OT CTPO-
eHUs aJibJleryu/ia U METUJIEHOBOW KOMIIOHEHTBI, -
KeTOHHasl KOHJleHcalUsl OCTaHaBJIUBaeTCs Ha CTa-
JlM1 06pa30BaHUs XaJIKOHA UJIU XKe KUCJI0POZCoep-
»KalL[MX reTePOLMKINYeCKHX coeuHeHUH. Harmpumep,

MIPU UCII0JIb30BaHUU 5-HUTPOodYypdypoJia eJUHCTBEH-
HbIMH MPOJYKTAMHU SBJAAIOTCSA GypdypuInaeHIpo-
usBogHble 12, 13 [4] (cxema 4).

I[Ipy BBeleHMH I'MIPOKCUJIBHOU IPYIIIBI B 0-110-
JIOKeHNe OeH3aJbJlerru/ia ero KoHJeHcalnus c ale-
TUJIALLeTOHOM JIM60 € 3$UpaMH alleTOYKCyCHOW KHC-
JIOTBI He IPUBOAUT K 06pa3oBaHUIO [3-keToJ10B. [lep-
BOHaYaJIbHbIM UHTepMeAuaT A BCJieicTBUE 6J1aro-
HNPUSTHOIO IPOCTPAHCTBEHHOTO PACIoJIoKeHUs de-
HOJIbHOT'O I'MPOKCUJ/IA U KApOOHUJIbHOM IpyIIIb IIpe-
TepneBaeT O-I[UK/IM3AIMI0 C 06pa30oBaHUEM 3-alle-
THJI-2-TUJIPOKCU-2-MeTUI-2H-xpoMeHa 14 nin 3-ane-
TuJI-KymapuHa 15 [5, 6] (cxema 5). [lokasaHo, 4To
BBICOKHU BBIXO/J, [IOCJEJHETO MOXKET ObITb JOCTHT-
HYT B IPUCYTCTBHUU MUINIEPHU/IMHA IPU COOTHOLIEHUU
MeTHJIEHOBasi KOMIIOHeHTa: aabzeruf = 2:1. [lpume-
JaTeJIbHO, YTO 06pasyouuiica o,3-Henpe/ebHbIiI
KEeTOH LIMKJIM3YeTCs C y4acTHEM CJI0XKHO3IQUPHOH,
a He aleTUJIbHOU IpyNIIbl, BEPOSTHO, BCJIEACTBHE
TEePMOAMHAMHUY€eCKOT0 KOHTPOJIS peaKL1U.

HarnsaaHeiM npuMepoM BJIMAHUSA CTPOEHUS Me-
THJIEHOBOM KOMIIOHEHTHI Ha XapaKTep U HallpaBJie-
HUe KOHJleHCalUU C apOMaTU4eCKMMU a/lbJeruZiaMu

) P
Hs;C o)

ON._o o 0O 0 N O.N
H 2
L. S, 2 g0
L T HC R /
11 1,2 12,13
R=CH; (12), R=0C,H5 (13)
Cxema 4
OH (0] (0]
+
@ifo H3CMR
H ll‘ll/ll‘lepl/l,ql/lH
(0] (0]
R=CH R=0C,H
X" “CHs 3 20 X" “CH,
oI F | o o
CHs HsC R
14 15
(A) O O
Cxema 5
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6 O nunepuanH H,O
3 CF3
F,c~ O O “CF;
o o o) o}
—_—
HyC CH, HyC Chs
6H\« FsC o CF;
FaC oy O CFs HO OH
- - 17

Cxema 6

SIBJISIETCSI HEOOBIYHO NMPOTEKarolas KOHeHcalys 6eH-
3asbjeryaa ¢ 1,1,1-rpudrtop-2,4-nenranguosom 16
B YCJIOBUSIX OCHOBHOT'O KaTaJ/IN3a, KOTOpasi TPUBOJIUT
K 3,5-auanetun-2,6-aurupokcu-2,6-6uc(tpudTtop-
MeTu)-4-pennnnupany 17 [7] (cxema 6). Ocoben-
HOCTb 06pa30BaHUs MOCJEJHET0 COCTOUT B CTAJUH
KeTaJIM3alliy, KOTopasi peaiu3yeTcs 3a CUeT TH/pa-
TaI[¥ OJTHOUW U3 KETOHHBIX TPYIIN, aKTUBUPOBAHHOM
TPpUPTOPMETHUIBHBIM 3aMECTUTEJIEM C MOC/IEYIOLIEH
aTaKoU r'uIPOKCUIbHOU Ipynibl TPUGTOPAIUIbHON
$YHKIMH 0 MoJTyaleTaJlbHOMY MeXaHHU3MY.

JIMKeTOHHOM KOH/IeHcaleH ¢ BeixogaMu 65-90%
N0JIy4YeHbl TUPOKCUIIUKIOTeKCAHOHBI C IUKApPOOK-
CaMU/IHbIMHU 3aMeCTUTeNSAMHU 18, NposABAAIILUMU
aHTUMUKpOOHOe JeiicTBue [8] (cxeMa 7).

CHHTe3 LUKJIOTEKCAHOJIOHOB 21 ¢ pa3/InuHbIMU
KapOOHUWJICOepKAIlIUMU 3aMECTUTEJISIMU MPe/ICTaB-

JieH He3HaYUTeJIbHbIM KOJIMYeCTBOM ITPUMEPOB U ObLI
OCYLIeCTBJIEH B yCJIOBUSIX OCHOBHOI'O KaTaJl3a pu
3KBUMOJIIPHOM COOTHOUIEHUH PeareHToB B /[Be CTa-
JIMW: CHavyaJIa [oJ1y4yasiy XaJkoHbel 19 u 20, a 3aTem -
1jesieBble TPOAYKTHI [9] (cxeMa 8).

B yKa3aHHbIX YCJIOBUSIX HEJIb3sl TAKXKE UCKJII0YATh
BO3MOXXHOCTb 06pa30BaHUs IIUKJI0TEKCaHOI0HA B
(cxema 9).

CtpoeHue coeuHeHNH 21 GbIJIO CTPOTrO J0Ka3aHO
c noMoibio NOESY 2D AMP cnekTpa Ha npuMmepe
[MKJIOTeKCaHKap6oKcuaaT [3-keTosia ¢ GeHUJIbHbIM
3aMecTuTesIeM, B KOTOPOM OOHAPY»KEHO B3aUMO/IENCT-
BHe IPOTOHOB METUJ/IbHBIX PYTII alleTUJILHOTO 3aMec-
TUTEJIS ¥ aJTUIUK/INYeckoro ¢pparmenTa (1,75/1,32 M),
YTO BO3MOXXHO TOJIBKO B CJIydyae UX BULIMHAJIbHOTO
pacnonoxeHus. Takke BbISIBJIEHbI OCTaJIbHbIE B3alMO-
JleHCTBYS, IO TBEPXKAAIOLIMEe CTPYKTYPY: IPOTOHOB

Cxema 7
0O O
0O O H3CMCH3 o
HLC | CHy =————— N
19 Ar
O O o
H3CMOCZH2 CHsO
o
Cxema 8

H —» HyC | OC,Hg
20 Ar

Ar o O O

K
3 -
H
CHj
21

19
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o AN o

HsC OC,H5

CH3

Cxema 9

MeTUJIbHOU IPyIIIbI alleTU/IbHOT0 3aMeCTUTeJISI C aK-
CHaJIbHBIM MMPOTOHOM B noJioxkeHuu 2 (1,75/3,93 m.1.),
MEeTUJIbHOW IPYIbl alleTUJIbHOT0 3aMeCTUTeJIs C
akcuasnbHbIM NpoToHoM nipu C3 (1,75/3,31 ma.) uc
o6oumu npotoHamu npu C° (1,75/2,52, 2,68 m.x.)
(cxema 10).

Jpyrou TUN rUAPOKCULIMKIOT€KCAHOHOB C pas-
JINYHBIMU KapO6OHUJICOAePKALLUMU 3aMeCTUTESIMU
24 noJiydeH aHaJIOTUYHBIM IIyTEM C UCTII0JIb30BaHU-
eM aleToaueTaMuioB 22 U apu/anjeHaleTuiale-
ToHOB 23 [10] (cxema 11).

MHave mpoTeKkaeT peakiys 3ITOKCUKapOoHUIaLle-
TaMUJI0B 25 c apuinieHaleTHIaleTOHOM 26: rocsie

STES
o o
N
HaC CH
HgCMNHR . | \3 e
22 |
I¥/
23

Cxema 11

Cxema 12

Cxema 13
20

Cxema 10

dopMupoBaHus aayKTa Myxas/isi IPOUCXOAUT reTe-
pOLMKJIN3aIMs ¢ 06pa30BaHUEM MTPOU3BOAHBIX H-
nepuuH-3-KkapookcuaaToB 27 (cxema 12).

B HEKOTOPBIX c/y4yasx, HAMPUMep, NPH PeaKUu
3TUJI0BOr0 3dHpa alleTOYKCYCHOM KUCIO0ThI C dypdy-
pPOJIOM IMKETOHHAs KOH/IeHCAIlUsl He OCTaHaBJIMBa-
eTcsd Ha CTaZiuy 06pa3oBaHus pypUI3aMel|eHHOT0
[UKJIOKETO0J1a, a NO/IBepTaeTcsd AaJbHeuleMy npe-
BpalleHUIO B JIAKTOHHBbIN UHTepMeauat C, fekap-
GOKCUJIMPOBAHUE KOTOPOTO MPUBOAUT K IPOU3BOJ-
HOMy LuKJjorekceHoHa 29 [11] (cxema 13). Ha npu-
Mepe MOJIEKYJISIPON MOZiesid TPOMEKYTOYHOI0 JIaK-
TOHA [1I0KAa3aHO, YTO PACCTOSIHUE MEeX/Y aTOMOM KHC-

OH O
HsC
CH,
o
R
RHN" 0

24
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n=1(30,32,34)
n=2(31,33,35)

Cxema 14

JIOpO/ia U aTOMOM BO/IOPO/Ia METHJIEHOBOU T'PYIIIIbI
B HeM GJIM3KO K BOJOPOZAHO# cBsizH (2,4-2,8 A), uto
CMOCOGCTBYET IENPOTOHUPOBAHUIO € TOCIEAYIOLUM
paciiensieHreM JIAKTOHA U ero JIeKap6oKCUINPOoBa-
HHUEM /10 €eHOHa.

B pa6ote [12] onucaHa peakiysi CAMMETPHUYHbBIX
JINEHOHOB IIMKJIONleHTa- (rekca)Hosoro psaza 30, 31
C alleTHUJIALeTOHOM U alleTOYKCYCHbIM 3pUPOM B pacT-
Bope /IM®A B yc/10BUSIX OCHOBHOT'O KaTa/IM3a, Pe3yJib-
TAaTOM KOTOPOMU siBJIsieTCs 06pa3oBaHUe KapOOIUK-
JIMYECKUX TPOAYKTOB — FUIPUPOBAHHBIX POU3BO/I-
HbIX UHAAHA 32, 34 u HadTanuHa 33,35 c BbIXOJa-
MU 65-70% (cxema 14).

B3aumozeiicTBrEe HECUMMETPUIHBIX peHUuIMe-
TUIeH)YPUIMETHUIEHIIMKI0aIKaHOHOB 36 1 37 careTo-
YKCYCHBIM 3)HUPOM U alleTHU/IALleTOHOM peasii3yeTCs
c yyactTueM QpeHUJIMETHUIEHOBOrO pparMeHTa Mo-
JIEKyJibl 1 06pa30BaHHEM NPOAYKTOB PEruociernu-
duveckort 38, 39 uiu pervocesiekTuBHOU 40, 41
IUKJIOKOHJeHcaluu (cxema 15).

n=1(36), 2(37)

Cxema 15

Ar- 0

H CMOCHS

44 45

Cxema 16

U

R=CHj (32,33)
R=0GC,H5 (34,35)

B fYKeTOHHOU KOH/|EHCALlUM MOXeT y4acTBOBATh
Y MCNI0JIb3YEMbIH B 3KBUMOJISIPHOM KOJINYECTBE BTO-
PUYHBIN aMUH, KaK, HallpuMep, IPU B3aUMO/[eHCTBUH
aJIbJ1eTH/10B 44 C METUIOBBIM 3QHUPOM ALETOYKCYC-
HOU KUCI0THI 45 1 MOpdoIMHOM 46 B MOJIBHOM COOT-
HoleHuH 1:2:1.5 cOOTBETCTBEHHO B KUISILIEM GeH-
30J1e B IPUCYTCTBUHU KUCJOTHOI'O KaTaJju3aTopa.
[IpoayKTaMy TaKOU peaKIuU SBJISKOTCSI MOPPOIH-
HOI[UKJIOTeKcaZueHbl 47, 06pasylolirecs C BbIXO-
Jamu 68-83% [13] (cxema 16).

B03MOXXHBIM MeXaHU3M CHHTe3a coeJuHeHun 47
npejcTaBjeH Ha cxeMe 17. HauboJsiee BEpOsSTHO, UTO
Ha HayaJbHOM CTaJyM BCJIEJICTBUU KOH/IEHCAIMH T10
KHeBeHares1o 06pa3yoTcs IPOMeXyTOYHbIe eHa-
muHbI D v xankoHsl E, nocieayrouas koHaeHcanusa
KOTOPBIX 0 MUXa3Jit0 IPUBOAUT K MPOMENKYTOY-
HbIM aaAyKTaM F, CKIOHHBIM K BHYTPUMOJIEKYJISIP-
HOU KeTanu3auuu. OJHAKO HA 3TOM CTaA WU NPo1ecc
He OCTaHaBJIMBAETCS, a CONPOBOXKJAETCS Jeruapa-
TalMen, NPUBOJSAILEHN K 1eJIEBbIM NPOAYKTAM.

38,39 72%

40,41

70-75% 42, 43

R=CHj, (38, 40, 42), OC,Hs (39, 41, 43)

H3CO OCH 3

C H,COOH
6eH30r|

47
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Cxema 17

2. TayToMepus AuaLeTHI3aMeleHHbIX TH/-
POKCHIMK/IOT€eKCAaHOHOB

B COOTBETCTBUH C JIUTEPATYPHBIMU aHAJIOTHUSIMU
[14] MO>kHO 6bLJIO OKUAATH, YTO AUAIETHI3aMEIleH-
Hble T'UJIPOKCUIIUKJIOTeKCAaHOHBI 0011el GopMyJibl 5
OyAyT CyIleCTBOBATh B TPEX TAYTOMEPHBIX GopMax:
KEeTOHHOH 5a u JIByX eHOJIbHBIX 5b 1 5¢, 06pa3oBaH-
HBbIX COOTBETCTBEHHO 33 CYET MPOTOTPOIHUH OT aTo-
Ma C? aJIMIUKJIA K aTOMY KUCI0PO/a aIUI[UKINYe-
CKOH JIN60 3K30I[UKJINYECKON KApOGOHUJIbHBIX IPYTIIT
(cxema 18).

EZIlMHCTBEHHbIN IpUMep Bbl/leJIeHUS B UHUBU-
JlyaJIbHOM COCTOSIHUM Bcex 3 ¢popM omnucaH s 3-
¢dbeHHI3aMelEHHOTO TH/IPOKCUIIMK/IOTeKcaHoHa 5 [15].
Copokuny B.B. v coTp. [16] yaasioch BblIeJIUTb KETO- U
€HOJIbHBbIE POPMBI Pa3INYHBIX 0pMo-PeHUI3aMellleH-
HBIX IMALeTU/IIMKIOTeKCAaHOJIOHOB METOZI0M APO0-
HOW KPUCTAJIJIN3ALUU U3 CyXOro 6eH30J1a U yCTaHO-
BUTH BJIMSIHME PA3JINUHBIX 3aMeCTUTeJIed Ha KeTO-
€HOJIbHYI0 TayToMeputo. 0606111as1 MoyYeHHbIE pe-
3yJIBTAThI, MOXKHO C/IeJIaTh BBIBOJ, YTO €eHOJIbHbIE $Hop-
MBI, COZIeprKall[ie 3aMeCTUTEJIb B OpMO-TI0J0KEHUH
apoMaTHUYEeCKOro KO0Jibla, 60Jiee yCTOUYUBHI, YEM
KETOHHbIE, U €eHOJIM3ALM U KETOJIOB CII0COGCTBYIOT:

H,COOC COOCH,

H,CO0C

<
HeC 5 A N//\W
WL o

COOCH,
—

Ar

H,COOC COOCH;

HaJIM4YHe 3JIeKTPOHOAKIIENTOPHBIX TPYTII B apo-
MaTtuyeckoM Kosible (NO,, F, Cl) u anunukie
(aueTnsbHaAdA rpymnmna);

MOJIO’KeHH e 3aMeCTUTEJIEH B apOMaTHIECKOM
KoJIblle (- opmo > - napa);

BJIMSTHHE OPIMO-3aMeCTUTES B GEHUIbHOM KOJIb-
1€ Ha TO/IBUKHOCTb aTOMa BOZ0pO/a, OTBET-
CTBEHHOTO 32 eHOJIU3aLUI0.

[Tocnennuit GakT, BEpOsSITHO, 0OBSICHSIETCS 06pa-
30BaHHEM BHYTPUMOJIEKY/ISIPHBIX BOJIOPO/HBIX CBSI3el
tunos F---H, CI---H, CH,0---H, 0-N=0---H.

C y4yeToM BBIIIEU3JI0KEHHOT'0 IIPOIIECC EHOJIN3a-
[[UY MOKHO MPEeJICTaBUTh TAK, KAK 3TO MOKA3aHO Ha
cxeme 19.

[IpocTpaHcTBeHHOE cOIMKEHME (a,e-Yuc) Y B3au-
MOJZIEHCTBHE 0pMO- 3aMECTUTEJISI C METUHOBOU I'PyTI-
MOU CIIOCOGCTBYET AENPOTOHU3ANMU U NepeMele-
HUIO MPOTOHA K aTOMY KHUCJI0PO/A AMUIMKINIeCKON
KapOOHUJIbHOU IPyMIibl. 3aTeM C/IeAyeT U3MEHEHUE
reoMeTpuHU AJTUIUKIA U 060pa30BaHKe KBa3ruapoma-
THUYECKOTO KOJIblIa, CTAOUIM3UPOBAHHOTO BOAOPO/I-
HOMU CBfI3bI0.

Hanuuue B guaneTu3aMenl€HHbBIX [[UKJIOTEKCa-
HOJIOHOHAX JIMKAPOOHU/IBLHOTO pparMeHTa no3BoJIsieT

(0] OH (0] H (0] OH O
NN
HsC
3 CH3 -~ H3C @ CH3 —— HSC CH3
Ar OH Ar OH Ar OH
HsC (0] HsC 0] HsC 0]
5b 5a 5c

Cxema 18

22
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KETOHHasi hopma

Cxema 19

MPEOJIOKUTh BO3MOXKHOCTb 06pa30BaHUs KOMILJIEK-
COB, TTOX0XKUX Ha alleTUJIAIeTOHATHI, YTO SIBJISJIOCh
OBl el1lé OIHUM U3 [I0OKA3aTeIbCTB eHOJIbHOU GOPMBI.
B pa6oTe [17] BiepBble MPUBEAEH CUHTE3 ME/IHBIX
KOMILJIeKCOB 48 Ha ocHOBe 2,4-auaneTua-3apui-5-
TUPOKCH-5-METWINMKIOTeKCAaHOHOB 5 M narieTaTa
Meau C BbixogaMu 50-76%, B KOTOpPbIX aTOM M€
KOBaJIEHTHO CBSI3aH C KUCJI0POAOM T'MAPOKCUIbHOU
IpyIIibl eHoJIa U KOOPJAMHALIMOHHO — C KAapOOHUJIb-
HbIM KHcaopoaoM (cxeMma 20).

[Ipy B3auMo/1eiCTBUH LIMKJIOTEKCAHOHOB 5 € 3dU-
paTtoM TpexdTopuctoro 6opa 49 nosiy4eHbl BHyTPU-

eHonbHasa opma

MoJIeKyJIsipHble 60poAUdTOPU/IbI EHOJNBHBIX GOpM
49a-c, YTO NOATBEPXK/AAET PErMOHANPABJIEHHYI0 €HO-
JIN3ALIMIO0 34 CUET aJIUIUKINYEeCKON KapOOHUJIbHOU
rpynnsl [18] (cxema 21).

[Ipu vccnenoBaHUM B3aUMOJENUCTBUS AUALETUI
(ZMaIKOKCMKapOOHUI) 3aMellleHHbBIX THPOKCULIUKIIO-
reKCaHOHOB C aJIKWJIraJIoTeHU/JaMu Hal1eHo, YTO B
YCJIOBUSIX KaTasIM3a 11e104blo, KucaoTamu Jlbonca
JIM60 6e3 KaTaarM3aTopa HapsAy ¢ npogykramu 0-aj-
KUIMpoBaHUA 50 MoOryT 06pa3oBbIBaThCA NPOJYK-
Thl KOHKYPUPYIOILlel AerujpaTallui — eHoHbl 51
[19, 20] (cxema 22).

R
(0] (0]
2 + Cu(CH3C00),
Hﬁ c CH, - 2CH;COOH
3 o)
OH
5
Cxema 20
F
B
(@] O (5‘ (0]
H-C (C,H5)O*BF
3 CH3 2'''5 3 H3C CH3
4»
Ar OH Ar OH
H,5C (@] H,C (@]
5 49a-c
Ar= 4-CH30C6H4 (a), 3,4-(CH30)2C6H3 (b), 4'HO'3'(C2H50)C6H3 (C)
Cxema 21
CsH11B" C5H11 HyC ©
CzH5O OCZH5 HBr C,H50 OC2H5 CoHs0 OCyHs
O R O
Cxema 22
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CI/—\O/jCI

(0] (0]
2% CH3000H CQHSO%CH’A 7-
-H0 OH -H,0 R
CoHs o CaHs ©

0
OH OH
H4C ‘ ‘ CH;
R CHs HiC R
o) ! 0 o) ! o)

53a-d

R = CgHs (a), 4-CHy0CeH, (b), 3NO,CgH,
(6), 4-OH-3-CH40C¢H5 (d)

O  NHAr
ArNH,

9% CHscooH C2Hs

CHj3

55

(0] R (0]
CH3;COOH R1 R1

H4C
NH NH,
H

57a-d

R=CgHs, R'=CHjs (a), R=4-CH3CgHs, R'=CHj (b),
R=CgHs, R'=0CHj(c), R=cpypun, R'=CHj (d)

NaOH
n
OH i-PrOH
@)
H;C
2 HiC CH;,
5
Cxema 23
NHAr ArNH,
CyHs
54
Cxema 24
NH,
(0] R (0]
R' R!
+ —_—
H.C O6eHson, D
8 o)
OH
5,6
NH,
56
Cxema 25

Jlyisi mpeioTBpalleHus JeTuIpaTaluy pU aaKu-
JINPOBAHUH LUKJIOTEKCAHOJOHOB 5 XJ10pekcom 52
peakI1Io MPOBOASAT B U30IPOIIUIOBOM CIHUPTE, YTO
MI03BOJISIET COXPAHUTh TPETHUYHbIE T'HIPOKCUIbHbBIE
rpynmnel B KpayH-nogaHgax 53a-d (cxema 23).

3. Peakuuu ruipOKCULIMK/IOT€KCAHOHOB C a30T-
coAepKalUuMH HyKj1eopuaiaMu

CBeJieHHs 0 peaKIUIX AUALe T (AUATKOKCUKAp-
GOHMJI)3aMellleHHbIX [[UKJIOTeKCAHOJIOHOB C MEePBUY-
HbIMM aMUHaMU paHee 0006111eHbl B 0630pe [1]. bo-
Jiee MO3HUE UCCIe/IOBaHUs B 3TOM obutacTu [21, 22]
MOCBSIIIEHBI UX B3aUMOJEHCTBUIO C apOMaTUYECKUMU
aMHHaMU, CO/IEpPKalMMU pa3IuYyHbIe 110 3J1EKTPOH-
HOU MPUPO/Je 3aMeCTUTEJIU. YCTAHOBJIEHO, YTO NPU
POBeJIEHUH peaKIuK B 6eH30J1€e B YCIOBUSAX KUCIOT-
Horo katanusa (2%-Hasa CH,COOH) uuksiorekcaHo-
JIOHBI 6 pearupyoT c 3aMellieHHbIMA aHUJIMHAMU C 06-
pasoBaHueM c BbixogaMu 20-70% LUKJIOTeKCEHUI-
apUJIaMHUHOB 54, BBISBJASIOIIMX aHTH(HArOBYI0 aKTHB-
HocTb [23]. [Ipu Hcno/Ib30BaHUM B Ka4eCTBe KaTa-
ausatopa 7-9%-Hol yKCyCHOM KUCJIOThI HallpaBJie-

24

HUE peaKI[UU CABUTAETCS B CTOPOHY IUEHAMUHOB 55
(cxema 24).

Peakuusi LMKJ/I0reKCaHOJIOHOB 5,6, cofiepKalliux
apuJibHble U QYpUTbHBIN 3aMeCTUTEH, C GEH3UIU-
HOM (56) B yC/IOBUSIX KUCJIOTHOTO KaTasu3a (2%-Hasi
YKCyCHasi KHCJIOTA), HE3aBUCHMO OT COOTHOLIEHHUS
peareHTOB, IPOTEKAaeT KAK MOHOAMHUHUPOBAHUE C
06pa3oBaHUEM NPOJYKTOB EHAMUHHOTO CTPOEHUS
57a-d c Beixogamu 40-76% [24] (cxema 25).

BTopas aMuHoOrpyImmna B NoJy4eHHbIX COeHHe-
HUSX MaJIOAKTUBHA, BEpPOSITHO, BC/IE/ICTBUE JleJI0Ka-
JIM3al {1 3JIeKTPOHHOM Maphl 0 NPOTS>)KEHHOH cHC-
TeMe T-CBsi3eil (cxeMa 26).

Cxema 26
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+ )n
HoN

58a-c
n=2(a), 4 (b), 6 (c)

Ar=CgHs, R=CHj3, n=2(59), 4(60),
Ar= 4-CH3C6H5,R CH3, n=
Ar=CgHs, R=0C,Hs, n=2 (65), 4 (6

Cxema 27

5,6 68

Cxema 28

WHaue BeayT cebs anndarryeckue JuaMuHbl 58a-c,
KOTOpbIe pearupyoT € y4acTueM 06eruX aMUHOTPy I
JiuaMHHa c 06pa30BaHUEM eHAMaMHUHOB 59-67 [25]
(cxema 27).

B To ke BpeMs peakiusl [UKJIOTEKCAHOJIOHOB C
LMKJIOTeKCWII-1,2-nuaMrHOM 68 npoTeKaeT Kak MOHO-
aMUHUPOBaHUe ¢ 06pa3oBaHUeM eHaMUHOB 69, 70
¢ BeixoaaMu 40-50%, 4To, MO-BUJUMOMY, 06YCI0B-
JIeHO cTepuyeckuMu pakropamu (cxema 28). OTcyT-
CTBYI€ BO3MOKHOU reTePOLMKJIM3AIH B COEIMHEHHUSX
69, 70 cBSI3aHO C MPAHC-PACION0KEHUEM aMHUHO-
IPYIII B [JMKJIOT€KCAHOBOM KOJIblie aMUHUPYIOLETO
peareHTa U TPYAHOCTSMHU 3aMbIKaHUS CEMUYJIEH-
HOI'0 LIUKJIA.

ABTopbI y6uKauui [34-36] nokasasy, 4To KOH-
JleHcalus LUKJI0-TEKCAHOJIOHOB 5, 6 C 3TaHOJIaMUHOM

NH, 6eH3on, D

—_—

O R (0] ) Ar O
R R
HsC n CH
3 N/G\)\N 3
H H H H
59-67

6(61)
2(62), 4(63), 6(64)
), 6(67)

O R O
NH
R 2 R)El@fuR
+
HyC
0
OH hoo N

69,70

71 v 3TUJIEHIVIMKOJIEM 72 IPOTEKAeT C y4acCTUEM aJlu-
[UKJIMYeCKON KapOOHUIbHOU IPYyMITbl, HO IPUBOAUT
K pa3HbIM NPOAYKTaM — N-OKCHUITUILUKIOTEKCUII-
amMuHaM 73, 74 B cily4yae 3TaHOJIaMUHA U CIUPOLHUK-
JIMYECKHUM KeTasisAM 75, 76 B ciiydyae 3THUJIEHIVIMKO-
J4 (cxema 29).

Hcmues A.U. v cotp. [29] pa3zpaboTanu CHHTETH-
YeCKHUH MeTO/l, NO3BOJISIIUY [10y4aTh NPU KOH-
JleHcanuu ¢ anudaruyeckum 1,2-auamuHoMm 77, co-
JlepKaliM 06 beMHbIN 2-XJI0PIPONUI0BBIN 3aMec-
TUTEJIb, Ua3aCIMPOLMKINYECKUE coeluHeHUs 78-81
(cxema 30).

[Topo6HBIM HCCIEJOBAaHUEM PEAKIIUU JUHU30ITPO-
nui-1,3-aukap6okcuaaToB 82 ¢ ruApasvH-TUAPATOM
B COOTHOLIEHUHU 1:1 B KUMSIIEM 3TAHOJIE B OTCYTCTBUM
KaTa/iM3aTopa 0OHAPY»KeHO 06pasoBaHHe 4,5,6,7-TeTpa-

O Ho CH3 NHZCHZCHZOH 5%:3 HOCHZCHon QO HO CH,
73,74 75,76
R = CHs (5,73,74), OC,Hs (6, 75, 76)
Cxema 29
O HO CH, CHs
H CoHs K(m
NHy >N~Son, = J
77 HN
R O OCZHS
78-81
6 R=H (78), CH;(79), CI (80), NO, (81)
Cxema 30

25
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HN-N CH; O O CH; O NOH
‘ PN
HO—\
CH HLC CH HC 0 CH
® NH,NH, % NH,OH *
OH = H — OH
X0 ° X0
HsC~ “CH ch)\c:H3 HsC”~ “CH,
83 CsHsNHNHz)/ 82 84
)Cib O  NNHCgHs
H,C
3 CH,
OH
x>
85 HsC~ “CH,
Cxema 31
(@) (@) O-~N
\
HyC NH,OH Hi G\
CHs CHs
OH MW OH
H,C® "0 H,C~ SO
5 86
Cxema 32

rugpo-2H-uHaason-5-kapookcunatoB 83. AHasoruy-
HO€e B3aHMO/IEHCTBUE C THAPOKCUJIAMUHOM MPHUBO-
JUT K okcuMaM 84, a ¢ peHUATUApa3uHoM — K TU/]-
pasonam 85 [30] (cxema 31).

B oTinuue oT AnadupoB 82 ux aualeTU/IbHbIE
a”aJIord 5 Npu KOHJEeHCalUU € TUAPOKCUIaMUHOM
B YCJIOBHUSIX MUKPOBOJIHOBOTO 06J1y4eHUs 06pasy-
I0T IPOJIyKThI FeTePOLUKJIN3aLUN — KapOoaHHeU-
poBaHHbIe n30Kca3oJibl 86 [31] (cxema 32).

B To ke BpeMs NpU B3aUMO/IeCTBUU TUPA30JIHII-
3aMelleHHbIX IUKJIOreKcaHoJI0HOB 10 ¢ ruZipoKcuII-

Cxema 33

Cxema 34

26

aMHHOM U I'MJIpa3MHOM HapsJy C reTepoluKJIn3a-
LUed MPOUCXOAUT TaKKe Jeruaparanus B LUKJIO-
reKCaHOBOM KOJIbli€e, IPUBOASALAS K TPOU3BOAHbBIM
87 u 88 cootBeTcTBeHHO [3] (cxema 33).
MareppamoB A.M. u cotp. [32] ocyiiecTBU/IM mOC-
JiefloBaTeJIbHOE IpeBpalleHHe AualeTUIHKI0reK-
CaHoJIOHA 5 B MH/Ia30JIMHUEBYIO COJb 89, cTpoeHHe
KOTOpOU ycTaHOBJIeHO MeTosioM PCA (cxema 34).
YKa3aHHble aBTOPbI pa3paboTaay MeTO/, IPSIMOTO
M30KCa30JI0aHHEJIMPOBaHUSA JU3TOKCUKapOOHMI3a-
MelleHHOT 0 LIUKJI0TeKCaHOJIOHAa KOHZeHcaluel ¢
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6 0 O~NH
CoHsO o K,COs 0N
3+ HNOH®HCI — CHs
OH OH
0~ "0OCyH; O~ SOC,Hs
6 H,NOH _OH
N sto/4« o1
C2H50 CH3
OH
0~ SOC,Hs
90

Cxema 35

I'MIPOKCUJIAMUHOM B TPUCYTCTBUU KapOOHATA KaJIus,
a TakKe MIOKa3aJIy, 4TO 1ieJieBoe coe/juHeHne 91 mMo-
KeT BbITh OJIy4eHO U3 KeToKcuMa 90 ielicTBHEM KOH-
[eHTPUPOBAHHOM cepHOM KUCI0ThI [33-36] (cxema 35).

3HAYUTE/IbHBIA CHHTETUYECKHUHA U TeopeTHYec-
KU UHTEepeC NPeCTaB/ISAI0T CO60M peaKLKK LIUKJI0-
reKCaHOJIOHOB C aM6OHU/IEHTHBIMU aMHHoa30J1aMu. [1o-
Ka3aHo, YTO IIUKJIOKOH/IeHcal[1sl KapboKcuiaTtoB 92a,b
¢ 3-amuHO-1,2,4-TpraszosioM 93 npoTeKaeT C peanu-
3anvel 060UX OXKU/IaeMbIX HallpaBJIeHUH, 00y CJI0B-

JIEHHBIX HAJINYMEeM HeSKBUBAJIEHTHBIX HYKJIe0pHUIb-
HBIX [[EHTPOB B MOJIEKYJIE MIOCJIEJHETO U TPUBOAUT
K CMECH MapHBIX reTEPOIUKINIECKUX CUCTeM 94a,
95a u 94b, 95b, comepkalux B CBOeH CTPYKType
YeTbIpe KOH/IEHCUPOBAHHBIX $1/Pa, SIBJISIONIMXCS CTPYK-
TYPHBIMHU aHAJIOTAMU aHTUOUOTUKOB TeTPALIUKJIHU-
HoBoro psga [37] (cxema 36).

B cBOl0 0uepe/ib, aHAJIOTUYHASA a3aUKIU3AIUSA
ITUKJIOTEKCAHOJIOHOB 5 1 6 0TJINYaeTCs BbICOKOH pe-
I'MOCeJIEKTHBHOCTHIO U C BbIXogamu 72-81% npuBoauT

\
n=1(a), 2(b) ’ <\N’N
Cxema 36
OH Ar O
R=0C,Hs N//\N o OC,H;s
o Ar o N OH
-N CHj3
R + )N\\\> — 97
HoHNTN A
o CH; Ar O
CHs 93 NN
CH
> R=cH, N _ _ OH 3
N™ >N
CH,
96
Cxema 37
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O HC

OH
HyC X /QCN MOPOrvH
O HN" s
H,C™ Y0 %8
5

O HsC
OH
H4C KOH
—_—
. CN
| o
HsC~ "N” S
100 Ar
Cxema 38
o R o0
N C,HsONa
HaC CHy C[ \>_\:
5 OH N N
CH, 102
5
0
R= (a) M (b)
Cxema 39

K 06pa30BaHUI0 MPOU3BOHBIX [1,2,4]Tpuaszosio|3,4-b]
XWHa30/IMHOB 96 u 97 [38] (cxema 37). CTpyKTypa
NOJIyYeHHBIX COeJUHEHUH OJHO3HAUHO Obl/Ia yCcTa-
HOBJIEHA C TOMOIIIbI0 IaHHbIX SIMP 13C u 1ByMepHbIX
cnektpoB (NOESY, HSQS).

[[uk/I0KOHAEHCALUSI COeIMHEHUH 5 C IUAaHTHO-
anetaMuioM 98 B 6e3BOJJHOM 3TaHOJIE B IPUCYTCT-
BUH MopdoJiHa peasnusyeTcs o cxeMe GopMHUPO-
BaHUS MPOU3BOHBIX U30XUHOJUHA 99, aJIKUIUpPO-
BaHHUE KOTOPBIX F'a/IOreHKETOHAMU NTPUBOJUT K S-aJi-
KWITeTparupousoxuHoarnHaM 100, CKJIOHHBIM B I1ie-
JIOUHOH cpefie K BHYTPUMOJIEKYJISIPHON [IUKIU3aLUU
no Topny c 06pa3oBaHUeM 3aMelleHHbIX TUEHO[2,3-C|
nsoxuHosinHOB 101 [39, 40] (cxema 38).

[Tol06HBIM 06paA30M MPOTEKAET U IUKIU3AIHS C
y4yacTueM OeH3WMUAa3o/ualeToHuTpuaa 102, yc-
NelIHO UCNOoJb3yeMast AJisl CHHTe3a NPOU3BOJHBIX
TeTparuapobenso[4,5]umuazo[1,2-b|U30XHHOJIUHOB
103a,b [40] (cxema 39).

Elie oauH npeacTaByUTe b aMOUEHTHBIX aMUHO-
coeiluHeHUH — 3-aMuHO-1-deHun-1H-nMpasos-5-oH
104 Takxxe peruocesieKTUBHO pearupyer C guale-

0 R O NH,
HsC CHj SN
+ /
HyC o 5 N
OH Zn
5 104

Cxema 40

28

0 HsC
KOH

J——

O Ar
HsC j/

Hal

OH
+
N CN

CH, R 0O
Q\N A CHg
N OH
CN

103a, b

THJILJMKJIOTEKCAaHOJIOHAMU € 06pa30BaHUEM NUPA30-
J10[3,4-c]u3oxrHoIMH-1-0HOB 105, HMEIHX CTPYK-
Typy UBUTTep-HUoHa [41] (cxema 40).

[Ipu uccie[oBaHNN peakLMK aJIKWIMPOBAHHs MOJIH-
LIMKJMYeCKUX coeiMHeHUN 105 BBIBJIEHO, UTO ee
HalnpasJleHHe 3aBUCUT OT NPUPO/JbI PACTBOPUTEIA.
B IM®A umeeT MecTo N-aJIKUJIUpOBaHHe C 06pa3o-
BaHHeM N-aJKuanupasoJio[3,4-clusoxuHonnHoB 106,
Torza kKak B /IMCO BbizesieHbl NPOAYKTHI O-aJKUIU-
poBaHus 107 [42] (cxema 41).

[IpofykTaMu B3auMo/elCTBUS JUaLeTU/ILUKIIO-
reKCaHOJIOHOB C MaJIOHOAUHUTpUJIoM npu 60°C B
abCoJIIDTHOM 3TaHOJIe B IPUCYTCTBUU MOPPOIHMHA
ABJISIOTCA NPOU3BO/IHbIE [eKCAarUpPOU30XUHOJINHA
108 [43] (cxema 42).

BeposiTHbIN MexaHU3M GOPMHUPOBAHUS YaCTHY-
HO TH/IpUPOBaHHBIX N30XMHOJMHOB 108 3akt04a-
€TCs1 B IepBOHAYa/IbHOM 06pa30BaHUU CIOCOOHOTO K
eHOJIM3alM1 UHTepMeuaTa J, BHyTPUMOJIEKYJISIPHO
LUKJIU3ylollerocs B UMHUHonupaH H, koTopsii 3a-
TeM B pe3y/ibTaTe pelukJn3anuy JumMpoTa TpaHc-
dopMupyeTcs B LiesieBble IPOAYKTHI.

3

(0] R (‘:H
H3C) J\M NH

C,H;ONa [
45, HsCJ’W\
- H0 OH N

S
- N
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R-X -
HsC ZNH R-X
l [IM®A, KOH HyC [IMCO, KOH l
OH N
105 @ H;C NH
H;C
OH N
N
Cxema 41
CN
OH
o OH /;//N
HsC + NCTCN MOpPONnH H5C =~ (C
HsC CHs T 7 | Hie X~ _OH — —
O R O o R &
5
CN
on N OH o
NH neperpynnupoBska
H,;C = IOvmpota H3C -
7 HgC g¥e) T T HC X NH
O R CHs O R CH,
H 108
Cxema 42

ABTOpbI paboThl [43] Takke COOBLIUIN O CHUH-
Te3e (TeTparuJpou30XMHONNH-3-UIU/eH)Mal0HO-
HUTpuioB 110 B3auMoeicTBUEM iUalleTUI3aMe-
IleHHBIX THPOKCULUKJIOT€KCAHOJOHOB C AIUMEPOM
MaJIOHOHUTPUJA — 2-aMUHO0-1,1,3- Tpuniuano-1-npo-
nieHoM 109 B MPUCYTCTBUM 3TOKCHIA HAaTpus (cxeMa 43).

Tuocemukap6asu 111 pearupyer c I[UKJIOTEK-
CaHOJIOHAMH 6 MPU KUMISTYEHUH B 3TaHOJIe WU GeH-
30J1e IPpU 3KBUMOJILHOM COOTHOLIEHUU cyoCcTpaT/
peareHT B OTCYTCTBUHU U IPU HAJIMYMUU KaTaJIU3aTo-

pa (2%-Haa yKcycHas KUCJ0Ta). YCTAaHOBJIEHO, UTO
CMeHa PacTBOPUTEJIS He BJUSET Ha HalpaBJeHUe
npoliiecca, a HaJlM4Kue KaTajJu3aTopa CHUXKAeT Bbl-
X0/ibl THOCeMUKap6a3zoHoB 112 ¢ 58-86% n0 40%
[44] (cxema 44).

4. lernapaTanys rupoKCUIUKIOTeKCAHOHOB

Hanuyue moBUKHBIX aTOMOB BO/IOPO/Ia B (-T10-
JIO)KEHUH K TUAPOKCUJIBHOM I'PyIIIe UKJI0TreKCaHO-
JIOHOB 00YCJIOBJIMBAET UX CIOCOOHOCTD K JIeruapa-
Talliy MO JBYM HaMpaBJeHUsSM C y4acTHUeM BOJO-

OH on N ON
H,;C CHj; = . H,C ~_NH
0O R O 109 O R CH,
5 110
Cxema 43
H
_N_ _NH,
T
111
6
Cxema 44
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poja npu atoMax C3u60 C° 1 o6pa3oBaHHEM Q,B-
WM [3,y-IMKJI0TeKCeHOHOB. OBBIYHO pean3yeTcs ofi-
HOBpeMeHHOe NpoTeKaHue 060MX HallpaBJIeHu! Jie-
TUJIpaTaLH, IPUBOJSIIIEE K CMECH O, 3- U [B,y-IIUKJIO-
rekceHoHoB 113 u 114 B cooTHOWEeHUH 2:1 IpH Uc-
M0JIb30BAaHMU B Ka4eCTBe KaTaiM3aTopa NUIepy/IMHa
B CMeCH 3TaHoJ1a ¥ xJopodopma [45] (cxema 45).

BoJiee cesleKTUBHBIN MTPOLECC HAGIIOAAETCS B IPU-
CYTCTBUU KUCJOTHBIX KaTaJIU3aTOPOB, HAIIPUMED, CO-
JITHOW KHCJIOTBI B 3TaHOJIE, XJI0podopMe, JieITHOU
YKCYCHOU KucoTe [46, 47] unu napa-Toayoscyib-
doKUCI0THI B KUMNALLEM 6eH30J1e [48].

OnucaH ¥ mpuUMep KHUCI0TOKATaIM3UPYEMOTO ce-
JIEKTUBHOTO CUHTe3a [3,y-I[uKJorekceHoHOB 115, Ko-
TOPBIHU JOCTUTAETCS NPU MPOBEJIEHUH JIeTHAPATALIUU
B nponuJieHrnukoJe [49] (cxema 45). HauboJiee Be-
POSITHO, UTO TaKOW BapHUaHT 06yCJI0BJIeH IpeBpalle-
HUEM M0/, IeiCTBUEM [VIMKOJI1 KETOHHOU IpyNnbl B
KeTaJIbHY10, IT0CJIe Yero CAeAyeT JeTrupaTanus c
06pa3oBaHUEM CONPSKEHHOM C aleTUJIbHBIM HJIU
AJIKOKCUKAapOOHUJIBHBIM 3aMeCTUTeEM 0J1eUHO-
BOW CBsI3U. Bbl/lesisifo1iasicss npy 3TOM BoJia CIOCO6-

Cxema 47

30

113 114

CTBYET I'M/IPOJIN3Y KeTaJsisl U TeHEPUPOBAHHUIO KETO-
rpynnsl (cxema 46).

MareppamoB A.M., UcmueB A.W. u coTp. ycTaHo-
BUWJIY, YTO AUKap6okcuaat 113, nosiyyeHHbIN AeTU/-
paTauuen QUKJIOTeKCeHOJ0HA 6, IPU KUIISTYEHUHU B
3TaHoJIe JIETKO pearupyer c ruzipazoHoM 116 c o6pa-
30BaHHeM rujpasoHa 117, MosieKysnsapHas CTpyKTypa
KOTOpOro 6bL1a ycTaHoBsieHa mpu oMoty PCA [50,51]
(cxema 47).

5. Oxucnenue no baiiepy-BusiiuHrepy u apo-
MaTHU3alMs THAPOKCULMK/IOreKCAaHOHOB

ABTODBI [52] U3yUHIU IEepEKHCHOE OKUCIEHHE
JMKapOOKCUJIAaTOB 6 B yCI0BUSX peaknuu baiepa-
BussinHrepa 1 06Hapy>KUJIy, UTO B YKCYCHOW KUCJIOTE
nop aercreueM 30% H,0, npu 95°C npoucxogur fe-
CTPYKLHMS IUKJIOTEKCAHOBOTO KOJIbIIA C 06pa30BaHUEM
paHee HEM3BECTHBIX ITUJ 4-apHJI-2-MeTUI-2-KapOOKCH-
MeTHJI-5-0KcoauruapodypaH-3-kapbokcuiatos 118,
COCTaB U CTPOEHUE KOTOPBIX J0Ka3aHbI C TIOMOLIbIO
CMEeKTPaIbHBIX U CTPYKTYPHBIX MeTO/I0B (cxeMa 48).

JuaneTua(AUaTUAKApOOHUI )3aMellleHHbIe [IUKJI0-
reKCaHoJIOHBI 5, 6 MPU B3aUMOAeUCTBUH C HOJIOM B




XKypHan opraHidyHoi Ta hapmaueBTUYHOI Ximii. — 2016. — T. 14, Bun. 4 (56)

ISSN 2308-8303

CH3COOH

6 R -
(0]
— =  CHs
0 (0]
H 118
Cxema 48
O CHj
OH
I, meTaHon
O 80-120°C
(@)
5,6 119
Cxema 49

MeTaHoJIe NI0/IBEPTaloTCsl OKUCIUTENbHONW apoMaTH-
3alMH, YTO IPUBOAUT K BbICOKOQYHKIMOHAIHU3UPO-
BaHHBIM MPOU3BO/IHBIM 6udeHusa 119 c BbIxogaMu
50-55% [53] (cxema 49).

O [
o 0 HO
5 [O] HiC oH
o) H,0 of
—> GC,HO
OCH
CHs co, I OH
-H,0
R R ]

Jlist noBbIieHUs 3G PEKTUBHOCTH OKUCTUTEb-
HOU apoMaTHU3aliU TaKXKe UCI0JIb30BaJICS s, PY-
I'MX PaCTBOPHUTEJIEN U peareHTOB, CPe/Id KOTOPhIX Hau-
6oJsiee y06HOM okazasack cuctema JABKO-/IM®A,
MO3BOJISAIOINAS TIOBBICUTD BBIXO/bI MPOU3BOAHBIX OU-
denuna 1o 50%.
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AOCTIAKEHHA KIJIBKICHOI'O BMICTY,
TACTPOPE3UCTEHTHOCTI I CYITPOBIAHUX AOMILIOK
TABJIETOK ITAHTOITPA30J1Y METOA0OM BEPX

H.A.CaBina, O.M.Ky3HenoBa, B.B.bpsaskaJsio, B.M.bpunys, H.B.Octanina

JleprkaBHa ycTaHoBa «IHCTUTYT rpoMazicbKoro 3/10poB’s iMm. 0.M.Map3eeBa HanionasnbHoi akazemii
MeJJUYHUX HaYK YKpalHU»
02660, Ykpaina, M. Kuis, Bys. [lonyapenka, 50. E-mail: britsun167@ukr.net

Kawuosi cnosa: nanmonpa3sona; mabaemku; BEPX; kinbKiCHe BUSHA4eHHS; 2acmpope3UucmeHmHicms;
cynpogioHi dOMIWKU,; KOHMPOAb AKOCMI

Memodom o0bepHeHO-ha3oeoi BEPX 30ilicHeEHO KOHMPOsIb SIKOCMI JTliKapCbKo2o 3acoby naHmonpa3sosy (mabnemku
iHO3eMHO20 supobHuuymea). [Ipo8edeHO KifbKiCHEe 8U3HAYEHHS, OUiHKa 2acmpope3ucmeHmHocmi i emicmy cy-
rposioHux domiwok. Pe3ynibmamu eunpobysaHb y3azanbHeHi 8 n’'smu mabnuusx, a xpomamoespama 00CioXy-
8aHO20 PO34UHY naHmonpa3sony HasedeHa Ha pucyHKy. KinbkicHe eu3HayeHHs Oio40i pe4o8UHU 8UKOHY8arnu
mMemodom 308HIiUIHBO20 cmaHAapmy. BcmaHosneHo, wjo emicm cybecmaHuii 8 nikapcbkomy 3acobi cmaHo8umb
40,2 me (100,5%), mobmo 3Haxodumbcs 8 Mexxax HopMu. [JocniOXeHHs1 Ha 2acmpope3ucmeHmHicmsb rokasarnu,
wo ricrisi 06pobku OeyUMOIAPHUM PO34YUHOM XJTIOpUCMOB00HE80! Kucriomu posquHunocs 0,4% naHmonpa3sony,
mobmo nikapcbKul 3acib6 3ado8orbHsE suMozam crieyudbikauyii supobHuUKa. BusHadeHHs1 cyrnpogiOHux OOMilLiOK
rpo8oouUsIU MOPIBHSIHHAM 3 PO34YUHOM 3 8I00MOI0 KOHUeHmpauieto domiwKu (Onsi ideHmugbikogaHUx OOMILIOK) i
TOPIBHSIHHAIM 3 PO38EOEHUM PO34UHOM OCHOBHOI pe4yosuUHU (05151 HeideHmugbikogaHux OMIWOK). s 3’sacy8aHHs
Kinbkocmi domiwoK 6ynu npueomoesneHi po3yuH 0ns mecmy npudamHocmi cucmemu (SKuli Micmums naHmo-
rpa3sor i QoMilWKuU cyrnbghoH ma cynbghid), PO34UHU MOPIBHSIHHS (3 KOHUEeHMpauieto naHmornpa3sory, 8idnosioHo,
0,1% i 1,0% 8id 0ocnidxysaH020 po34uHyY) i 0ocnidxysaHul po3dquH. [TposedeHi Hamu 8urnpobyeaHHs rnokasarsnu,
wo mabnemku naHmonpasony micmsams 0,17% ideHmudbikosaHux i 0,10% HeideHmugikogaHux AomiuioK, mob-
mo cymapHutl emicm ycix domiwiok — 0o 0,27%. Takum YUHOM, 3a MepesipeHUMU roKasHUKaMmu Jikapcbkuli 3acié
mabrnemku naHmonpasosny eidnogidae sumMoz2am HopmMamueHoi QoKyMmeHmauii i € 6esne4yHum Or1s1 crioxueadie.

THE STUDY OF THE QUANTITATIVE CONTENT, GASTRO-RESISTANCE AND RELATED IMPURITIES IN
PANTOPRAZOLE TABLETS BY HPLC

N.A.Savina, O.M.Kuznetsova, V.V.Bryazkalo, V.M.Britsun, N.V.Ostanina

Key words: pantoprazole; tablets; HPLC; quantitative determination; gastro-resistance; related impurities; quality control
The quality control of pantoprazole tablets of foreign manufacture has been carried out by the method of reverse-
phase HPLC. The quantitative determination, the assessment of gastro-resistance and the content of related
impurities have been conducted. The test results are summarized in five Tables, and the chromatogram of pan-
toprazole test solution is shown in Fig. The quantitative determination of the active substance was performed
by the external standard method. It has been found that the content of the substance in the medicine is 40.2 mg
(100.5%), i.e. within the normal range. The gastro-resistance study demonstrated that after treating with decimo-
lar solution of hydrochloric acid 0.4% of pantoprazole was dissolved. Thus, the medicine complies with the manu-
facturer’s specifications. Determination of related impurities was performed using the method of the reference
solution (with the known concentration of the impurity for identified impurities) and comparing with a dilute solu-
tion of the active substance (for unidentified impurities). The solution for the system suitability test (containing
pantoprazole and impurities — sulphone and sulphide), reference solutions (with the pantoprazole concentration
of 0.1% and 1.0% of the test solution, respectively) and the test solution were prepared to determine the amount
of impurities. Our studies have shown that pantoprazole tablets contain 0.17% of the identified and 0.10% of
the unidentified impurities (the total content of all impurities is up to 0.27%). Thus, the pantoprazole parameters
tested correspond to the regulatory requirements, and this medicine is safe for consumers.

UCCIIEQOBAHHNE KOJIMYECTBEHHOIO COLEPXAHWS, TFACTPOPE3NCTEHTHOCTU U COINYTCTBYOLNX
TNMPUMECEW B TABJIETKAX IMTAHTOITPA30JIA METO4OM B3XX

H.A.CaeuHa, O.M.Ky3Heuosa, B.B.bpsizkano, B.H.bpuuyH, H.B.OcmaHuHa

Knroueenie crnoea: naHmonpasosn;, mabnemku;, BOXXX; konuyecmeeHHoe oripedenieHue; eacmpopesucmeHm-
HOCMb; COMymcmeyrujue npuMecu; KOHMPOsIb Kadecmea

B pabome memodom obpaujeHHo-chazosol BOXKX ocywecmeneH KOHMpoOsib Kayecmea siekapcmeeHHo20 cpeod-
cmea naHmonpa3sona (mabnemku UHocmpaHHo20 fpoudsodcmea). [IposedeHo Konu4yecmeeHHoe ornpedeneHue,
oueHKa 2acmpope3ucmeHmHOCMU U cOOepXaHusi Corymcmasyrowux npumeced. Pedynsmame! ucribimaHuli 0606WeHb!
8 mamu mabnuyax, a XxpomamoepaMmma UCrbimyeMo20 pacmeopa rnaHmornpasona rnpusedeHa Ha PUCYHKE.
KonuyecmeeHHoe onpedeneHue delicmeyrowe2o sewecmeaa 8blIroNHANU MemodoM 8HelWHe20 cmaHdapma.
YcmaHoeneHo, ymo codepxaHue cybcmaHyuu 8 riekapcmeeHHoM cpedcmee cocmasnsem 40,2 me (100,5%),
m. e. Haxodumcs 8 rnipedernax HoOpMbl. VMiccrnedosaHusi Ha 2acmpope3ucmeHmMHOCMb MokKasasu, 4mo rocre 0b-
pabomku deyuMOonsAPHbLIM pacmeopoM Xr1opudHoU Kucriomsl pacmeopurnock 0,4% naHmornpa3sona, m.e. fiekap-
cmeeHHoe cpedcmeo coomeemcmeayem mpebosaHusiM crieyughukayuu npouseodumerns. OnpedeneHue cornym-
cmeayruwux npumecel nposodusiu cpasHEHUEM C pacmeopoM C U38eCMHOU KOHUeHmpauyued npumecu (0ns
udeHmucabuyuposaHHbIX rpumecel) u cpasHeHUeM ¢ pa3baernieHHbIM pacmeopoM OCHOBHO20 gewjecmea (0ns
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HeudeHMuUUUPoB8aHHbIX npumecell). [ns ebissicHeHUs Konudyecmea npumeceli bbiru npueomoesneHbl pacmeop
01 mecmuposaHusi npuaodHocmu cucmemsl (codepxawjuli naHMmMonPa3sos U npUMecu — Cyb@OoH U cyrnbgud),
pacmeopbl cpasHeHuUs1 (C KOHUeHmpauyuel naHmonpasona, coomeemcmeeHHo, 0,1% u 1,0% om uccnedy-
emMo20 pacmeopa) u uccnedyembili pacmeop. [MposedeHHble Hamu uccriedosaHusi nokasanau, Ymo mabnemku
naHmonpasona codepxxam 0,17% udeHmucbuyuposaHHbix u 0,10% HeudeHMuUUUUPOBaHHbIX rpumecedl, m.e.
cymmapHoe codepxaHue ecex ripumecel — 00 0,27%. Takum 06pa3om, 1o Npo8ePeHHbLIM roKa3amerisiM fiekap-
CMeeHHbIl npenapam naHmonpasosa coomsemcmayem mpebosaHusiM HopMamueHoU OOKyMeHmauuu u serisi-

emcs 6e3onacHbim 05151 nrompebumened.

Cepes opraHOTpPOMHUX JIiIKapChKUX 3aC06iB, sKi
nifiar0Thcs BCe6iYHOMY KOHTPOJIIO IKOCTi B JleprkaB-
Hill HAyKOBO-A0CJTiIHIN JTabopaTopii 3 KOHTPOJTIO TKOCTI
JIiKapCbKUX 3ac006iB, € rpyna JiiKiB, IpU3HavyeHa AJ1s
60pOTHOM 3 3aXBOPIOBAHHSAMH IILJTYHKOBO-KHIIIKOBOTO
TpakTy. Tak, AJid JIKyBaHHA KUCJI0TO3a/IEXKHUX Ia-
TOJIOTIH LIJIyHKa, CTPAaBOXOAY Ta ABaHaAUATHIIAN0]
KHILKH BUKOPUCTOBYIOThCS JiBi KaTeropii JiikiB: 6J10-
kaTopu H,-ricraminoBux penentopis [3, 9] Ta iHri-
6iTopu npoToHHoi momnu [3, 8, 10, 11]. Mexaniam aii
OCTaHHIX MOJISITAa€ B YaCTKOBOMY iHTi6yBaHHI po60TH
dbepMeHTy BoZHEBO-KaJliliHOI afileHO3UHTpUdocda-
Ta3U Napi€eTaJbHUX KJITUH LIJYHKA, B pe3y/bTaTi
YOro 3MeHIIYETbCS NPOLYKYBAaHHS XJIOPUCTOBOJ-
HEeBOI KUCJIOTH.

3 1989 p. B Tepanii 3HaHLIIM BUKOPUCTAHHS TaKi
iHri6iTOpU NPOTOHHOI MOMITH, 110 YUHSTh NPOTHUBH-
Pa3KOBY i aHTUCEKPETOPHY Ait0: oMemnpasoJ (1989),
Jla”Hcomnpasou (1995), pabenpasou (1999), manTtomnpa-
3041 (2000), e3omenpazon 2001, gekcaaHCcOMPas30J1
(2009) [3, 8, 10, 11]. Bci i cnostyku € noxigHUMU 2-
([(mipuauH-2’-in)MeTH | cynbdoKcua)beH3iMigazony
i MalOTh CX0XKy XiMiUHY Oy/IOBY i MeXaHi3MH TeparieB-
TUYHOI Jil.

3 orsig/ly Ha noTpeby HacesieHHS YKpaiHU B Jii-
KapCbKMX 3ac06ax — iHri6iTopax NpoTOHHOI MOMITH
dapmakoneiHoi YUCcTOTH [5, 12] HamMu 6yJ10 IpoBe-
JeHo gocimkeHHss MeTonoM BEPX Ta6JieTok naHTo-
npasouy (cybcranuis (RS)-5-(audTopoMeTokcu)-2-
[(3’4’-muMeTOoKCHUTIpUANHLI-2 -1T)MeTHICY IO OKCU] -
3H-6eH3iMifa3os1) iHO3eMHOr0 BUPOOHUITBA HA BijI-

CH,

¢|\ CHF,CI é]\
Dot
H KOH

N,H,-H,0
OCHF, _2* 2 H,N

0-CH,

Cxema 1
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OCHF, —

TIOBi/IHICTb BUMOTraM HOpMaTHBHOI JlokyMeHTaltii (H/I)
110/10 KiJIbKICHOTO BU3HAYEHHS /110401 peYOBUHHY,
racTpoOpe3rnCTeHTHOCTI I BMICTY CyNpOBIIHUX JOMi-
mokK. /laHi 6y/iv oTprMMaHi 3aB/AsIKM BUKOPUCTAHHIO
TaKOI'0 YyT/JIMBOIO Ta CEJIEKTUBHOTO iHCTPYMEHTAb-
HOT'0 MeTOAY, IK BUCOKOoedeKTHBHA pi/JUHHA XpOMa-
Torpadis (BEPX), ujo B ocTaHHi fecaTuniTTs craia
JIOCTYIHUM i HaZiiHHUM 3aCO60M KOHTPOJIIO CKJIAJy
iHAMBiAyaIbHUX PEYOBUH TA 6AraTOKOMIIOHEHTHUX
CyMileH i BUSHaYeHHS OCTaTOYHUX KiJIbKOCTeH pi3-
HOMaHITHHUX CIOJYK [6, 7].

CxeMa cuHTe3y naHToIpa3oJy 8 BiATBOpeHa 3a
JlaHUMHU cTaTel Ta nateHTiB [1, 13, 14] i micTuTsb 7
crazin (cxema 1).

JocnimkeHHs 3/1iCHIOBaJIM METOI0M 0GEepHEHO-
dazoBoi BEPX B i30KpaTUYHOMY pEXXHMi 3 JIeTEKTY-
BaHHAM B Y®-o61acTi criekTpa (JUB. eKCIlepUMeH-
TaJIbHY YaCTUHY).

CTaTUCTUYHUI aHaJTi3 OTPUMAHUX Pe3yJbTaTiB
i olliHKy HEBH3HA4Y€HOCTi NPOBOAUIH 3rifiHO 3 JDY
(migposnain 5.3) [2].

Tect npugaTHOCTI XpoMaTorpadiyHoi cucTeMH Bijl-
noBiziaB BumMoraM H/| (A/151 5-Tu mapasiesibHUX iHXKeK-
il cepe/HE 3HaYeHHs KoedillieHTa cuMeTpii 3HaxXo-
aunock y mexax 0,8-1,5, BiiHOCHe cTaHapTHe Bij-
XWJIEHHH IJIOL NiKiB Ha XpoMaTorpaMax po34uHy
MopiBHAHHS — He 6ibie 2,0%).

KinbKicHe BU3Ha4YeHHS

KinibkicHe BU3HauYeHH [jil040i pe4OBUHU NPO-
BO/IUJIM METO/,0M 30BHIIIHBOT'O CTAHAAPTY: PO3YUH
NOPiBHSHHA i AOCTIAKYBAaHUUN PO3YUH IIONIEPEMiH-

CH,
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0™ °N
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KinbKicHe B3HaueHHst meTogoM BEPX naHTonpasony B Tabnetkax

Ta6bnuua 1

No Po3umH nopiBHAHHA JocnigxyBaHuii po3umnH
Yyac yTpMmyBaHHA, XB njowa nikis Yyac yTpMmyBaHHA, XB nsowa nikis
1 10,339 1655,2 10,381 1825,8
2 10,340 1654,0 10,372 1867,5
3 10,346 1655,2 10,337 1868,1
4 10,339 1651,1 10,332 1867,8
5 10,374 1649,8 10,336 1865,4
6 10,347 1650,8 10,345 1850,5
CepepnHe 3HaueHHA 10,348 1652,7 10,351 1857,5
BinHQCHe CTaH,u,aopTHe 0,13 0,15 0,20 0,91
BigXuneHHs, %

MpumiTka: KoedilieHT cMMeTpii NikiB Ha xpomaTtorpamax 1,03-1,05.

HO XpoMaTorpadyBaJ/iv i OTpUMyBaJ/v cepe/iHi 3Ha-
YeHHd IJIOL MiKIB MaHTOIPa30Jly HATPil0 CeCKBIri-
apaty (ITHC) (Ta6.1. 1).

3asBJjIeHa KiJIbKICTh OCHOBH MAHTOMNPA30Jy B Tab-
JleTKax cKJazasa 40,0 Mr, HopMyBaHHS BIPOZOBX Tep-
MiHy npugaTtHocTi - 93-105% Biz 3asBeHOI Kib-
KOCTi maHTOIMpasoJy, To6To 37,2-42,0 MT.

KinpkicTe ocHOBM maHTONpasosy B TabseTwi C,,
004U C/IIOBAIH 32 POPMYJIOH0:

CMF = SAOCJ‘I.KiJleiCH./S X K X (P/]-OO)' (1)

J€: S, e inmicn, — CEPEAHA TUIOWA MiKy [THC Ha xpoma-
TOrpaMi A0C/II/PKYBAHOTO PO3YHUHY; S, i, — CEPESHS
miouia niky [THC Ha xpoMaTorpami po34uHy NOpiB-
HAHHA B JlaHi} cepii BUNIpo6oByBaHb; M, — Ha-
BakKa cTaHzapTHoro 3paska [IHC (mr); P - yucToTra
cranzapty (100,2%); K - koedinieHT nepepaxyHKy
MiX MOJIEKYJIIPHUMHM MacaMHi OCHOBU IAaHTOIPa3o-
Jly Ta oro HaTpieBoi coJi cecksirigparty (0,88657).

PospaxyHok 3a ¢popmyiioro (1) 3 BUKOPUCTAHHSAM
uudp TabJs. 1 cBiguuts, mwo C,. = 40,2 mr (100,5%),
TOOTO JIiKapCbKHUM 3acib BiiMOBiZjae BUMoram crie-
nudikanii BUpo6HHUKA.

MOopiBH. x mc-raua.

JocnifKeHHs Ha raCTPpOpPe3UCTeHTHICTh

Y BigmoBigHoCTi 1o BUMOT crienjudikailii BUpo6-
HUKa He 6isbiie 10% naHTONpasoJy MoXe Iepexo-
JUTH B JeUMOJIIPHUMA PO3UYUH XJIOPUCTOBOHEBOL
KUCJI0TH. KisIbKiCTh pO3YMHEHOTr0 NAaHTONPa30J1y
KOHTpoJroBaid MetonoM BEPX (auB. ekcriepumen-
TaJIbHY YaCTHHY i TabJ1. 2).

KinbkicTh maHTONpa3oJy y BiACOTKax, 1[0 Ie-
perimoB y po3uuH (% IlaHT, ., ), 064KCAIOBaIH 32
dbopmyJiomo:

posu

% HaHTposq. = (((SLLOCJ'I.KiJ'leiCH./Sl‘[OpiBH. x mc’ra}m. x
K% P/lOO)/40) x 100%) - (((Saocn.raCTpope&/ (2)
S x K x P/100)/40) x 100%)),

Ae: Saocn.xinbxicu. i Saocn.rac-rpopes. - Cepe,ﬂHi HJ]OLL[i HiKy [THC
Ha XpomaTtorpami J0C/Ii/PKYBaHUX PO3UUHIB; S, —
cepenHs muonja niky [THC Ha xpoMaTorpami po3duuHy
MOPIBHSAHHSA B IaHi# cepil BUIPOGOBYBaHb; M., —
HaBaXkKa cTaHaapTHoro 3paska [IHC (mr); P - yucro-
Ta cTangapty (100,2%); K - koediLieHT nepepaxyHKy
MDK MOJIEKYJIIPHUMM MacaMy OCHOBU NTAHTOIPAa30J1y
Ta Moro HaTpi€eBOI coJti ceckBiriapaty (0,88657).

MOpiBH. x mCTaH;(.

Tabnuuya 2
DocnigxeHHA meTogom BEPX ractpope3sucteHTHOCTI TabneTok naHTonpasony
Ne Po3umH nopiBHAHHA [ocnigxyBaHi po3unHn
Yyac yTpMmyBaHHA, XB njowa nikis Yyac yTpUMyBaHHA, XB nsaowa nikise

1 10,351 1654,2 10,343 1836,4

2 10,372 1650,4 10,338 1849,5

3 10,362 1653,1 10,379 1840,0

4 10,340 1653,3 10,362 1855,2

5 10,381 1654,4 10,368 1859,1

6 10,345 1653,3 10,358 1865,3
CepefgHe 3HayeHHA 10,360 1653,1 10,358 1850,9

Biarocwe crarpaptHe 0,15 0,09 0,15 0,60
BigXuneHHs, %

MpumiTka: KoedilieHT cumeTpii nikiB Ha xpomaTtorpamax 1,03-1,06.

35



ISSN 2308-8303

Journal of Organic and Pharmaceutical Chemistry. — 2016. — Vol. 14, Iss. 4 (56)

Po3paxyHok 3a ¢opMyJioro (2) 3 BAKOPUCTAHHSAM
udp TabJI. 2 CBIAYUTS, 110 micas 06pO6KU JeuMo-
JIIPHUM PO3YMHOM XJIOPUJHOI KUCJIOTU PO3YUHHU-
Jock 0,4% maHTOMpasz0J1y, TOOTO JiKapChbKHUH 3acio
3a/10BOJIbHSIE BUMOraM cnenudikalii BUpo6HHUKa.

Bu3HavYeHHs CyNpoOBiAHUX AOMILIOK

Y HOpMaTHBHIN AOKyMeHTallii Ha JlikapCcbKUU 3a-
ci6 TabJIeTKM NAHTOMPA30JIy BKa3aHOo, 1[0 cyMa ifieH-
TUPiIKOBAaHUX Ta HeileHTUDIKOBAaHUX JJOMIILIOK IPO-
TSArOM TEPMiHY IPUJIATHOCTI IOBUHHA OYTH He Oisblile
1,0%. 3rigHo 3 JanuMu EBpornelcbkoi papmakonei [4]
cyOCTaHIisl TAaHTONPA30J1y HATPil0 CECKBIriApaTy Moxe
MicTUTH ifeHTHiKoBaHi AoMimku A-F (cxema 2).
Caig Big3HauuTy, wo cnojyka E micTuTth fBa acu-
MeTpPUYHI LIeHTPU Ta iCHYE y BUIVIALI IapU €eHaHTI-
oMepiB (fIKi MOXHA BU3HAYWTH JIMLIe HA ONTHUYHO
aKTHUBHIN HepyxoMil ¢asi) i napu giacrepeomepis
(ki 34aTHI PO3AIIATUCH | HA ONTUYHO HEAKTUBHIN
HepyxoMi# ¢asi), ujo yckJaAHIE NpoLiec po3ii3Ha-
BaHH{ IOMIIIOK.

[nenTudikoBaHi cnosiyku A i B yTBopIooTbCs Ha
OCTaHHIX CTa/jifIX CHHTe3y MaHTONpPa30J1y i € OCHOB-
HUMU 3a6pyJHIOBaYaMH HOro cy6CcTaHIil Ta jJikap-
CbKHX 3aC06iB. TOMy BOHM HOPMYIOThCS iHAUBIAY-
aJIbHO: BMICT KOXHOI JlonyckaeTbcs 10 0,2%.

BusHaueHHs CynpoBiAHUX JOMIllIOK BUKOHYBaIU
MeTO/aMU MOPiBHAHHSA 3 PO3YMHOM 3 BiZJOMOIO KOH-
LeHTpalli€to AoMilku (A5 ijeHTUdIKOBaHUX JIOMi-
II0K) i MOPiBHSIHHS 3 PO3BeJIEHUM PO3YMHOM OCHOBHOI
pedyoBUHHU (1 HeieHTUdiIKOBAHUX JOMIIIOK).

J1s1 KiTbKiCHOTO BU3HAYEHHSI JOMIIIOK OY/IY MPU-
rOTOBJIEHI PO3YHH /11 TECTY NPUAATHOCTI CUCTEMU
(saxuit Mmictutb [THC Ta gomimku A i B), po3uuHu mo-
piBHsIHHA (3 koHIeHTpaUieto [THC BianosiaHo 0,1%
i 1,0% Bif focJifXyBaHOTO PO34YMHY) i AOCHiLKY-
BaHUU PO3YMH.

PesysibTaTy BUIPOGOBYBaHb HaBe/leHi B Ta6J1. 3-5,
a xpoMaTorpama /I0CJIi/)KyBaHOTO PO34YHUHY TaHTe-
pa3oJly HaTpilo ceckBirizpaTy BizobpakeHa Ha pu-
CYHKY.

Jua nomimok A i B po3paxyHKu IpOBOAUJINCH
3a GopMyJI010:

% =S

NOMILIKK

C

S X
JAOMIIIKH HOplBH.

C x 100%, (3)

nasr. nopims./ Casr, pocr.

1€: S, i goen, — TVIOIIA THKY JIOMILIKKA HA XpOMaTO-
rpami JOC/TiZPKYBAHOTO PO3YUHY; S, ivcn nopiss, — 1110~
11a MiKy JOMIIIKK Ha XpOMaTorpaMi TeCTOBOTO PO3-
YMHY TPUAATHOCTI CUCTEMU; C oy oipy — KOHILEHT-
pauis [THC B po3uuni nopiBusiHHA (0,1%), Mr/mi;
Chaur gocn. — KOHIEHTPALIsA [THC y mocaimpxyBanomy
PO34HHi, MT'/MJI

Po3paxyHkH 3 BUKopucTaHHAM ¢dopmyau (3) i
JlaHUX TabJ1. 3, 5 NOKa3yl0Th, L]0 BMICT AOMIlIOK A i
B, cknagae BignosigHo, 0,12% i 0,05%.

/11 HeBiIOMUX IOMIILLIOK PO3paxXyHOK 3/iliCHIO-
BaBcd 3a noai6Hoto go (3) popmyiiolo, B sKil 3a-
MiCTb IUIOLL MIKY JOMILIKH S, s nopins, BAKOPUCTO-
ByBaJiach cepeHs mioina niky [IHC xpomaTorpamu
po3uuny 0,1% 3 Tab1. 4.

JIOMIILIKH ,qocn./

CHF,0 M9 o-cH CHF,0 HCQ  H5cH
N / 3 N 3
ad P
N S0 N= N S N=
H O H

Dowmiwka A Dowmiwka B
H/& N/CH3 H.C-O o-cH,
74
s \
(X e T
H 2 N ﬁ N\
. o]
Aowmiwka C Oowmiwka D
2 N
=N OCHF
O W O 2 o
Y N N ?
H,C-O O-CH O \>\S X O-CH,
: CHF,0 N
2 H 0 N
Oowmiwka E
CHF,0 LHs HC-0 o 4

3

Oomiwka F

Cxema 2
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Ta6bnuua 3

Pe3yanaT|/| TecTy I'Ipl/lﬂaTHOCTi CUCTEMU A8 BU3HAUEHHA OMILLIOK y TabneTtkax naHTOMpasony

. naHngfKa;cr)i?;)giTpm Homiwka A (cynbdoH) Homiwka B (tioeTep)
yac nnowa yac nnowa yac naowa
YTPUMYBaHHSA, XB nikis YTPUMYBaHHS, XB nikis YyTPUMYBaHHSA, XB nikis
1 10,305 10,911 14,495 15,938 23,643 19,020
2 10,304 11,315 14,495 16,053 23,651 19,219
3 10,308 11,101 14,493 15,610 23,663 19,415
CepefHe 3HayeHHA 10,306 11,109 14,494 15,867 23,652 19,218
Biarocue crarpaptHe 0,02 1,82 0,01 1,45 0,04 1,03
BigXuneHHsa, %

MpumiTka: KoedilieHT cumeTpii nikiB Ha xpomaTorpamax 0,99-1,18.

O6uuc/ieHHs CBijYaTh, 110 CyMapHUM BMICT He-
inenTudikoBaHux gomimok 1-6 ckaanae g0 0,10%,
a CyMapHUU BMIcT ycix floMitok — g0 0,27%.

ExcnepuMeHTasibHa YaCTUHA

JocnipxeHHs npoBoAuIn Ha xpoMaTorpadi Agi-
lent 1200 3i cnekTpopOTOMETPHUYHUM JIETEKTOPOM:
KoJioHKa Phenomenex Luna 5 pm C8(2) 100 A (zoB-
*kuHa - 250 MM, aiaMeTp -4,6 MM), TeMIlepaTypa Ko-
JioHkH 30°C, uBUAKICTb MOTOKY — 1 MJ1/XB, A =290 HM,
06’eM iHxekTyBaHHA - 20 MKJI, pyxoMa da3sa - ale-
TaTHUM 6ydep : aueToHiTpua 65 : 35 (06'eMHi %).

BukopucToByBa/i KOMepLilHO AOCTYIHI CTaH-
napTHi 3pasku USP Reference Standard manTomnpa-
30J1y HaTpilo cecKBiriapary, foMimok A i B Bupo6-
HunTBa Gipmu Sigma-Aldrich.

KisibKicHe BU3HaYeHHsI. PO34YUH NOPiBHAHHS:
BMilllyI0Th CTaHJapTHUH 3pa3ok 40,26 MI maHTO-
npa3o0J1y HATPilo CecKBiriapaTy B MipHYy K0JIOy Ha
100 ma, fomaoTh pyxoMoi ¢asu o MiTKU i 360BTY-
I0Th 710 po34yrHeHHs. [loTiM 1 MJ1 1bOTO PO3UYHHY
NepeHocATh JIo MipHOI Kos16M Ha 10 M i fOBOAATH
00’eM pyxoMoto $a3010 0 MiTKU (KOHIIeHTpallis
[THC - 0,04026 mr/mun).

JocnimpkyBaHui po3unH: po3TupaoTh 10 Tabse-
TOK NaHTOMNpPa30J1y [0 OTPUMMaHHS OJHOPiAHOTO NO-
pouiky. BigBakyroTh 235,1 Mr i BMilywTh y MipHY
k0s16y Ha 100 muJ1, fofa0Th pyxoMoi ¢pa3u 10 MiTKY,
PO34YMHSAIOTH, QiIIBTPYIOTH, BiAO6UpatoTh 1 MJI, epe-
HOCATb /10 k0161 Ha 10 M1 i JOBOJATH 06'€M pyxo-
Moo pazoro J1o MiTKHU. PesynbTaTu JoCai/[P)KeHb BU-
KJIaJleHi y TaoJ1. 1.

JociipkeHHsI Ha racTPOpPe3NCTEeHTHICTh. Tab-
JIETKH Y KOLIMKaX MPUIay AJisl PO3YMHEeHHS (onuc
HaBejieHO B nigpo3aini 2.9.3 [2]) B 1000 M1 po3yuHy
0,1M HCI 3 TemnepaTtypor 37,0+0,5°C nepemimyoTb
BIIPOAOBXK 2 rof, 3i mBuakKicTio o6epranHsa 100 06/xB.
Yepes 3a3HavueHUH iHTepBaJ 4acy TabJeTKU BUMMa-
I0Th | IPOMHUBAKTh JUCTUIBOBAHOK BOAOM0. [asi 3
TabJIETOK FOTYIOTh 6 PO34MHIB 3riiHO 3 TecToM «KiJib-
KiCHe BU3HAa4YeHHS», a KIJIbKICTb IAaHTOIPa30J1y B PO3-
YHHaxX BM3Ha4aloTb MeTo7,oM BEPX crmoco6oM, onu-
caHuM y TecTi «KisibKicHe BU3Ha4YeHHs». Pe3ysbTa-
TH [,0CIiIKeHb HaBe/leHi y TaoJ1. 2.

Bu3HayeHHs CynpOBiAHUX AOMIIIOK. /[ BUII-
po6yBaHHSA NPUAATHOCTI CUCTEMU TOTYIOTh PO3UMH,
o MictuTh B 100 MJ1 pyxomoi ¢pa3u nprubIU3HO Mo
40 Mr cTaHJAPTHUX 3pa3KiB: MAHTOIPA30Jy HATPit0

Tabnuua 4

Pe3ynbTtati xpomaTtorpadyBaHHA PO3UMHIB NOPIBHAHHA

Ne CraHpgapTHui po3unH 0,1% (0,4026 mMKr/mn) CraHpapTHuiA po3unH 1,0% (4,026 mkr/mn)
yac yTpumyBaHHS, XB nnoula nikie Yyac yTpUMyBaHHS, XB nsowa nikie
1 10,308 13,749 10,363 157,806
2 10,308 13,864 10,354 158,292
3 10,305 13,815 10,375 158,322
CepefHe 3HaueHHA 10,307 13,809 10,364 158,140
Biaocwe crakpapTHe 0,02 0,42 0,10 0,18
BigxuneHHs, %

MpumiTka: KoedilieHT cMMeTpii NikiB Ha xpomaTtorpamax 1,01-1,20.
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Tabnuuya 5 lpodosxxeHHs mabauyi 5
BVI3Haf4eHHﬂ MeToA0M BEPX CyﬂpOBi,qH.I/IX ] > 3 2
JOMILLOK Y [OCTiAKYBaHOMY PO3UUNHI o . 12512 19340
oMiluKa
e e A e | Tass
1 2 3 4 CepegHe 14,519 18,98
3,284 0,688 BigHocH. cT. Bigx.,% 0,03 1,93
Heigoma gomiluka 1 3,287 0,673 15,775 0,951
1 3,290 0,663 HeBigoma gomilika 4 15,737 0,965
CepepHe 3,287 0,675 6 15,755 0,987
BigHocH. cT. BiOgX.,% 0,09 1,87 CepegHe 15,756 0,968
3,575 0,353 BigHocH. cT. Bigx.,% 0,12 1,88
HeBigoma gomiluka 2 3,580 0,361 17,476 0,948
2 3,585 0,367 Heigoma gomiwka 5 17,520 0,985
CepepHe 3,580 0,360 7 17,508 0,955
BigHocH. cT. Bigx.,% 0,14 1,95 CepepHe 17,501 0,963
5,513 0,822 BigHocH. cT. BigX.,% 0,13 2,04
HeBigoma gomilika 3 5,512 0,812 18,294 8,630
3 5,513 0,838 HeBigoma gomiluka 6 18,287 8,929
CepepHe 5513 0,824 8 18,292 8,372
BigHocH. cT. BigX.,% 0,01 1,59 CepepHe 18,291 8,764
10,331 172751 BigHocH. cT. BigXx.,% 0,02 1,73
MaHTOoNpason 10,332 17246,1 23,679 8,663
4 10,334 17248,4 Homiwka B (tioetep) 23,701 8,904
CepepnHe 10,332 17256,5 9 23,721 8,966
BigHocH. cT. BigX.,% 0,01 0,09 CepepHe 23,700 8,84
BigHocH. cT. Bigx.,% 0,09 1,81

ceckBirigparty (40,19 mr), fomimku A (cysbpoHy)
(40,04 mr) i fomimku B (TioeTepy) (40,02 mr). Jani
0,1 MJ1 OTpUMaHOI'0 PO3YUHY PO3BOAATH PYXOMOIO
dazoro 10 100 mu i ¢inbTpyoTh. OTpUMaHUK pO3-
YUH MicTUTh npu6san3Ho no 0,04 MKr/mu BullleHa-
BeJleHUX CNoJIyK. PesysibTaTy BUIpoOyBaHHS HaBe-
JeHi B TabJI. 3.

mal! ]

MpumMiTka: koediluieHT cumeTpii nikiB Ha xpomaTtorpamax 1,03-1,17.

Po34uHU NOPIBHAHHSA BMIIYIOTh CTaHAAPTHOTO
3pa3ka 40,26 Mr naHTONpa30Jly HaTpPilo CECKBIirigpa-
Ty B MipHY K016y Ha 100 MJ1, 0jal0Th A0 MITKH py-
xoMoi ¢asu.

1l oTprMaHHA pO3YMHY 3 KOHLIEHTPALLi€r0 NaH-
TonpasoJy 1,0% BiJ KOHLeHTpaLil JoCaiJKyBaHO-
ro nepeHocsATh 0,1 MJI BUILIEBKAa3aHOTO PO3YUHY J10
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Puc. Xpomatorpama AoCnifXyBaHOro po34nHy NaHToNpasony.
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MipHOI Kos16u Ha 10 M1 i J0BOASTH 06'EM PyXOMOIO
dazoro 10 MiTkH. KoHLleHTpalisi naHToNpa3oJ1y HaT-
pito ceckBirigpary cksiazgana 4,026 MKr /M.

Jl1s1 OTpUMaHHS PO34YMHY 3 KOHLEHTPAL€I0 MaH-
TomnpasoJty B 0,1% BiJi KOHLIEHTpallii A0C/IiKyBaHOTO
nepeHocaTh 0,1 MJ1 BUILEBKa3aHOTO PO3YMHY J10 Mip-
Hol ko161 Ha 100 MJ1 i JOBOJATH 06'EM pyxoMoto da-
3010 70 MiTKU. KOHIleHTpallis maHToINpa3oJ/1y HaTpito
ceckBiriapaty cksaagana 0,4026 MKr/mJ.

Pe3ysibTaTy BUIPOOYBaHHS pO34YHHIB IOPiBHAHHS
HaBeJeHi B TaoJI. 4.

JocaigpxyBaHUM PO3YHH FOTYIOTh PO3YHHEHHAM
1 TabJsieTKU TAaHTOMPA30J1y B pyxoMiit pasi, JoBeseHH]
o6'emy n0 100 M1 i inbTpyBaHHI Bif TBEPAUX YACTOK.
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[lep>xaBHa HaykoBO-AoCiAHa TabopaTopist 3 KOHTPOJO SKOCTI Jlikapcbkux 3acobiB IM3 HAMH YkpaiHu aTectoBaHa B [lepxaBHiit ciyx6i YkpaiHu
o nikapcbkmx 3acobax i akpeanToBaHa B HalioHanbHOMY areHTCTBI Mo akpeauTauii Ykpainu 3rigHo 3 po3ainamm ACTY ISO/IEC 17025:2006
LLOAO NpoBeAeHHS hi3NKO-XIMIUHMX, BIONOTIYHIUX Ta TOKCUMKOMOrO-TiriEHIYHMX BMMNPOBYBaHb NiKiB i cy6CTaHLii, AONOMDKHUX PEYOBUH,
crevianbHUX XapyoBKX NPOAYKTiB, NapdyMepHO-KOCMETUYHMX i Ae3iHheKLiiHMX BUPOGIB, irop Ta irpallok. s uboro nabopatopis Mae
Cy4yacHe obnagHaHHS Ta BUMIpIOBarbHY TEXHiKy (ra3oBi Ta piavHHI xpomaTtorpadm, I4- Ta xpomMaToMac-cnekTpomeTpu, YP-cnekTpocdhoToMeTp,
pH-MeTpyu ToLWO), Ky 06CNyroBye LWTaT AOCBIAYEHOr0 BUCOKOKBANi(iKOBAHOrO NepcoHany.
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3PYYHHH MIAXIA 10 CHHTE3Y HOBUX 4-AMIHO3AMINIIEHUX
MNOXIAHUX IIIPUAO[2,3-d]TITPUMIAUH-7-OHY

['M.3inueHnko, JI.B.My3uuka, €.B.Bepec, 0.5.Cmonii

[HCcTUTYT GioopraniuHoi xiMmii Ta HadpToxiMii HAH Ykpainu
02660, M. KuiB, Bys1. MypmaHchKa, 1. E-mail: Smolii@bpci.kiev.ua

Kamwwuosi caoea: nipudof2,3-dnipumioun-7-onu; emua 3-(4,6-0uxaoponipumiouH-5-is)akpuiam;
4,6-duxsnoponipumiduH-5-kapbaavdezio; yukaizayis

Cmamms npucesiyeHa po3pobyi 3py4Ho20 nidxody 00 cuHmMe3y HO8UX MOXiOHUX nipudo[2,3-dJnipumiduH-7-oHy,
Kompi Micmsimb arikifiaMiHo2pyru 8 rosioxeHHi 4 2emepoyukiiyHoi cucmemu. [pu e3aemodii 4,6-0uxnoponipumiouH-
5-kapbanbdeeidy 3 (2-emokcu-2-okcoemun)mpugeHingocgoHito 6pomidom 8 emaHori 8 MpucymHocmi mpu-
emunamiHy ymeoptoembscs emun (2E)-3-(4,6-0uxnoponipumiouH-5-in)akpunam. HaepieaHHs1 6-amiHo3amileHUX
MoxiOHUX nipumMidOuHinakpunamy 3 Memunamom Hampito rnpueodums 00 8HYMPIWHbOMONEKYNAPHOI Yyukizayii i
3aMiHU amoma XI1opy Ha MemoKcuzpyny 3 ymeopeHHsIM 4-memokcunipudo[2, 3-dJnipumiouH-7-oHie. s eeedeH-
HS PiBHOMaHImHUX a30moeMICHUX 3aMiCHUKI8 Y MOMOXEeHHS 4 eemepoyuKIiYHOI cucmemMu ompumMaHi cronyku
6ynu nepemeopeHi Ha noxioHi 4-xnoponipudo[2,3-djnipumiduH-7-oHy dieto xropokcudy gpocghopy. Po3pobreHul
egekmugHuli Memod cuHme3y HU3KU amiHo3amiweHux nipudo[2,3-d]nipumiOuH-7-oHy 6e3nocepedHbOor 83a-
emodiero emun (2E)-3-(6-amiHo-4-xnoponipumiduH-5-in)akpunamy i3 8mMOpPUHHUMU aMiHaMu 8 rnpucymHocmi
mpuemurnamiHy ma nodasnblwo 06pobKo ymeopeHUX emuriakpunamie MemuiamoM Hampito rMpu HazpieaHHi
8 memaHorni. CuHme308aHi cipkosmicHi noxioHi nipudo[2,3-dJnipumiouH-7-oHy makox 6ynu eukopucmadi ons
ompumaHHs nipudo[2,3-djnipumiOuH-7-0Hig, SKi Micmsamb 3anuwKu 8MOPUHHUX aMiHi8 y NMonoxeHHi 4 2emepo-
yukniyHoi cucmemu. Cmpykmypa ompumaHux crionyk dogedeHa 3 sukopucmaHHsim memodie SAMP cnekmpo-
cKonii, XxpomMamomac-criekmpomempii ma efieMeHmMHoO20 aHarnisy.

A CONVENIENT APPROACH TO THE SYNTHESIS OF NEW 4-AMINO SUBSTITUTED DERIVATIVES
PYRIDO[2,3-D]JPYRIMIDIN-7-ONE

H.M.Zinchenko, L.V.Muzychka, Ye.V.Verves, O.B.Smolii

Key words: pyrido[2,3-d]pyrimidin-7-one; ethyl 3-(4,6-dichloropyrimidin-5-yl)acrylate; 4,6-dichloropyrimidine-
5-carbaldehyde; cyclisation

This paper is devoted to development of a convenient approach to the synthesis of new pyrido[2,3-d]pyrimidin-
7-one derivatives that contain alkylamino groups at position 4 of the heterocycle. The interaction of 4,6-dichloro-
pyrimidine-5-carbaldehyde with (2-ethoxy-2-oxoethyl) triphenylphosphonium bromide in ethanol in the presence
of triethylamine leads to formation of ethyl (2E)-3-(4,6-dichloropyrimidin-5-yl)acrylate. Heat treatment of 6-amino
substituted pyrimidinylacrylate derivatives with sodium methylate leads to the intramolecular cyclization and
replacement of the chlorine atom with the methoxy group forming 4-methoxypyrido[2,3-d]pyrimidin-7-ones. In
order to introduce various nitrogen-containing substituents at position 4 of the heterocyclic system the aforemen-
tioned compounds were converted into 4-chloropyrido[2,3-d]pyrimidin-7-one derivatives using phosphorus oxy-
chloride. The effective method has been developed for the synthesis of a series of amino substituted pyrido[2,3-
dJpyrimidin-7-one by a direct reaction of ethyl (2E)-(4-chloro-6-aminopyrimidin-5-yl)acrylate with the secondary
amines in the presence of triethylamine. Then ethyl acrylate formed was treated by heating with sodium methylate
in methanol. Sulphur-containing derivatives of pyrido[2,3-d]pyrimidin-7-one were also synthesized. These de-
rivatives were used to obtain pyrido[2,3-d]pyrimidin-7-ones containing the secondary amines at position 4 of
the heterocyclic system. The structure of the compounds obtained has been proven using NMR-spectroscopy,
mass-spectra and elemental analysis.

YOOBHbIA nogxon K CUHTE3Y HOBbIX 4-AMUHO3AMELLEHHbLIX MPON3BOAHbLIX MUPULO[2,3-d]
MPUMULNH-7-OHA

A.H.3uH4eHko, J1.B.My3bi4ka, E.B.Bepeec, O.5.Cmonuii

Knroyeesle cnoea: nupudo[2,3-djnupumuduH-7-oHbl; amun 3-(4,6-0uxnopnupumuduH-5-un)akpunam; 4,6-
OuxnopnupumuduH-5-kapbans0eaud; yuknusayus

Cmames nocssuweHa paspabomke ydobHo20 nodxoda K CUHMEe3y HOB8bIX MPOU3BOOHbIX Mupudo[2,3-dinupumuduH-
7-0Ha, Komopbie codepxxam ankunamMuHo2pynrbl 8 MoIoKeHUU 4 eemepoyuknuyeckol cucmemsi. [pu e3aumo-
deticmsuu 4,6-0uxnoprupumuduH-5-kapbansdeauda ¢ (2-amokcu-2-okcoamuisi)mpugheHungocehoHuss bpomudom
8 amaHorsie 8 npucymemeuu mpusmunamuHa obpadyemcsi amun (2E)-3-(4,6-0uxnoprnupumuduH-5-us)akpunam.
HaepesaHue 6-amuHo3ameueHHbIX MPOU3B800HbIX MUPUMUOUHUIaKpuUIama ¢ Memusnamom Hampusi npueooum
K 8HYMpPUMOIEeKynapHoU YUKu3auyuu U 3aMeHe amoma xJiopa Ha Memokcuepyry ¢ obpa3ogaHuem 4-Memokcunupudo
[2,3-d]nupumuduH-7-oHos. s eeedeHust pasnuyHbIx azomcodepxxaujux 3amecmumernel 8 MosioxxeHue 4 eeme-
POYUKIUYecKol cucmeMbl nosyYeHHble cOeOUHEHUsT bbinu rnpespawieHb! 8 Mpou3gooHble 4-xnoprupudof2,3-d]
nupumuduH-7-oHa OelicmeuemM xsiopokcuda ¢pocghopa. PaszpabomaH aghghekmueHbIt Memod cuHmesa psida
amMuHo3ameweHHbIX nupudo[2,3-djnupumuduH-7-oHo8 HernocpedcmeeHHbIM 83aumodelcmauem samun (2E)-
3-(6-amuHo-4-xnopnupumuduH-5-usn)akpunama ¢ 8mopUYHbIMU aMUuHaMu 8 rpucymcmeuu mpuamuiamuHa u
rnocnedyrouweli obpabomkoli 0bpa3osasuUXcsl amunakpuiamos MmemunamomMm Hampusi fNpu HagpesaHuu 8 Me-
maHone. CuHme3uposaHHbie cepocodepxkaujue npou3sooHbie nupudo[2,3-djnupumuduH-7-oHa makxe 6binu
ucrnosnb308aHbl 07151 noslydeHuUs1 NUpudo[2,3-dJnupumuduH-7-0Ho8, KOmMopbie codepxxam ocmamku 8MmopUYHbIX
aMuHOo8 8 MoroXXeHUU 4 eemepoyuknuyeckol cucmembl. CmpyKkmypa rosy4eHHbIX coeOuHeHul Ooka3aHa C ro-
mouwibto memodos SIMP criekmpockonuu, XpoMamomac-crnekKmpomMempuu U 371eMeHMHO20 aHanu3a.
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Cxema 1

BripoioBx 0CTaHHBOTO IeCATHUPIYYA NMOXiAHI TipHUA0
[2,3-d|nipuMignHy € BOXXJIMBUMHU 00'€KTaMH JOCi/-
»KeHb opraHiyHoi Ta papmaneBTHYHOI XiMil. [TocunieHa
yBara Jio nipuzao[2,3-d|nipuMinH-7-0HiB 3yMOBJIeHa
IIMPOKHUM CIIEKTPOM Ix 6ioJsioriyHoi fil. BctaHOBJIEHO,
1110 CIOJIYKH JAAHOTO KJacy BUSBJSIOThH NPOTUIYX-
JUHHY [1], anTunposidepaTuBHy [2] Ta npoTUrep-
necHy [3] aKTUBHICTb, a TakoX € iHribiTopamu EGFR
KiHa3u [4-6], nukJiHsanexHol KiHasu [7, 8], Src tu-
po3uHkiHasu [9, 10], docdogiectepasu (PDES) [11]
Ta JNK kiHasu [12, 13]. Cepep, 2-amiHO3aMiLeHUX MO~
xiiHuX nipuao|2,3-d|nipuMianH-7-0Hy 3Hal/IEHI CUJIBbHI
cesiekTrBHi iHri6iTopu CDK4/6 kinasu (Palbociclib) [7],
Abl kinasu (PD173955) [14, 15] Ta p38 MAP kiHazu
(Pamapimod) [16], siki € ebeKTHUBHUMHU JIJIs1 JIIKYBaH-
Hsl aBTOIMYHHMX Ta OHKOJIOTIYHUX XBOpo6 (cxeMa 1).

O HUM i3 OCHOBHUX MiAXO/IB AJi CAHTE3Y MipU-
J10 [2,3-d|nipuMiauH-7-0Hy € 100ya0Ba MipHI0HOBOIO
dparMeHTy J10 MipHUMiIMHOBOTO Kisblis, KOTpa 3/ilCHIO-
€TbCA 32 y4acTio QyHKI[iOHA/Ti30BaHUX 4-aMiHOMipHU-
MiJIUH-5-Kap6abAerifiiB Ta CIOMYK, 1110 MiCTATb aK-
THUBHY MeTUJIEHOBY rpyny (peakuii KHboBeHareJs,
XopHepa-EMMoHCca, BiTTtira) [17-21].

Hamu po3po6/ieHu# 3pyyHU# MiJXiJL 10 CHHTe3y
noxigHux nipuao[2,3-d|nipumiguH-7-oHy, ki MicTATb
aJIKiJIaMiHOTPYINU B MOJIOKEHHI 4 reTepOLUKJIiYHOI
CUCTEMHU.

BuxigHoto crioJiykoto 6yB 06paHuii 4,6-1UXJI0PO-
nipuMiguH-5-kap6anpaeria 1, mpu B3aeMoii SKoro
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PD173955 Pamapimod

3 (2-eTokcu-2-okcoetu)Tpudeniidocdoniro 6po-
MIJIOM B €TaHOJ1i B IPUCYTHOCTI TPUETUIAMIHY YTBO-
proeTbces etua (2E)-3-(4,6-auxioponipuMignH-5-1)
aKpuJaT 2 3 BUCOKMM BUX0/0M (cxeMa 2). 3aMiHa
aToMa XJIOPY B CIIOJIYIi 2 Ha 3aJIUIIKH alipaTUIHUX
aMiHiB NPUBOJUTH A0 YTBOPEHHS aMiHO3aMillleHUX
MOXiZIHUX MipUMiJUHIIaKpuaaTy 3. BcTaHOBJIEHO, 1110
npu HarpiBaHHi crosyk 3a-d B MeTaHOJIi 3 MeTHJIA-
TOM HaTpilo NPOXOJUTh BHYTPILIHbOMOJIEKYJISIPHA
LUKJIi3allid | 3aMiHa aToMa XJI0py Ha METOKCUTPYIY
3 YTBOpPEHHSAM 4-MeTokcunipuzao[2,3-d|nipumiauu-
7-0HiB 4-a-c 3 BUxogaMu 79-86%.

YTBopeHHs nipuao[2,3-d|nipuMiJTUHOBOTO UKy
nigTBepKkyeTbes JaHuMu SAIMP 'H ta 3C cnekTpiB.
Tak, y cnektpi AMP 'H curnanu npoToHiB nipuau-
HOBOTO L[UKJIy MPOSIBJSIIOTHCS Y BUIVIAAL y0J1eTiB
npu 6,62-6,65 m.u. Ta 7,91-7,95 Mm.u., a curHas OMe
rpynu crocrepiraetbcs npu 4,07 m.u.

Cuip 3a3HaUUTH, L0 NPOAYKTU LUKJi3auil 4a-c
BUSIBUJIMCh KOPUCHUMM [IJIsl CHHTEe3y HOBUX 4-aMiHo-
3aMillleHUX MOXiAHUX Nipu1o[2,3-d|nipuMiguH-7-0Hy 5
Ta 7a-0 (cxema 3). JlocnigkeHHs oKa3aJ/y, 1o Ha-
rpiBaHHs 8-MeTHI-4-MeToKCcUTipUA0|[ 2,3-d|nipuMiguH-
7-0Hy 4a 3 aLeTaToOM aMOHII0 IPUBOAUTD J10 YTBOPEH-
Hf1 4-amiHomipuzo[2,3-d|nipumiguH-7-oHy 5. [/151 BBe-
JeHHS pi3HOMaHITHUX a30TOBMICHUX 3aMiCHHUKIB y
MOJIOXKEHHS 4 reTepOLMKJ/IIYHOI CUCTEMU CIIOJIYKU 4a-C
OyJi1 epeTBOPeHi Ha NOXi/iHi 4-x10ponipuao[2,3-d]
nipuMiZiuH-7-0HYy 6 06p0OOKOI0 XJIOPOKCUIOM doC-
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3,4Ak = Me (a), Et (b), n-Pr (), 3dAlk = (CH,),0CH,

Cxema 2
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4, 6 Alk = Me (a), Et (b), n-Pr (c); 7a Alk = Me; R,R,N = i-PrNH, b Alk = Me, R,R,N = CH,0(CH,),NH, ¢ Alk = Me,
R,R,N = OH(CH,),NH, d Alk = Me, R,R,N = 4-methylpiperazin--yl, e Alk = Me, R,R,N = piperidin-I-yl, f Alk = Et,
R,R,N = EtNH, g Alk = Et, R,R,N = n-BuNH, h Alk = n-Pr, R,R,N = EtNH, i Alk = n-Pr, R,R,N = OH(CH,),NH, j Alk = n-Pr,

R;R,N = pyrrolidin-I-yl k Alk = n-Pr, R,R,N = morpholin-4-yl, | Alk = n-Pr, R,R,N = 4-meihylpiperazin-I-yl, m Alk =

(CH,),OCHj,

R,R,N = pyrrolidin-l-yl, n Alk = (CH,),0CH,, R,R,N = piperidin-I-yl, o Alk = (CH,),OCH,, R;R,N = morpholin-4-yl.

Cxema 3

dopy. Bzaemogist cnonyk 6a-c 3 anidaTU4YHUMU aMi-
HaMHU B MPUCYTHOCTi TpUETUIaMiHy NPUBOJUIA [0
yTBOPEHHA L[IJIbOBUX NPOAYKTIB 7a-0.

3ayBaKHUMO, 110 MOXi/Hi mipuao[2,3-d|mipumiuH-
7-0Hy 7 TaKoX OYJIM OTPUMaHi MpH B3aEMOJII CIIOJTYK
3a,d i3 BTOpUHHUMH aMiHaMu B IPUCYTHOCTI TpHU-
eTWJIaMiHy Ta [10Ja/bLIO 06POOKOI0 YTBOPEHHX ETUI-
aKpuJaTiB 8 MeTU/IaTOM HATpilo NpHU HarpiBaHHI B
MeTaHoJIi (cxeMa 4). lle gasio 3mMory 6e3mocepeIHbO
cuHTe3yBaTH 3 eTuJ (2E)-3-(6-amiHo- 4-x10ponipu-
MiauH-5-i1)akpuiaty 3a,d psi/; aMiHO3aMilleHUX Ii-
puzo[2,3-d|nipumiguH-7-oHy 7. KpiM Toro, mokasaHa
MO>KJIMBICTb CHHTE3Y LIMX CIIOJYK i3 4-TiOKCOMipUI0
[2,3-d]nipumiguH-7-0oHy 9a,b (cxema 4). [Ipu Harpi-
BaHHI NoxiHUX nipuMiguHinakpuaaty 3a,d i3 rigpo-
cy/1bdiIoM HATPit0 MPOXOAUTH BHYTPILIHbOMOJIEKY-
JIApHA LMKJIi3alid Ta 3aMiHa aToOMa XJI0py Ha CipKy
3 yTBOpeHHAM 4-Tiokconipugo[2,3-d|nipumigun-7-
oHy 9a,b, 1110 MOy Tb iCHyBaTH B IBOX TAyTOMEPHUX
dopmax (TioHHiH Ta TiosbHIN). [Y-cieKTpU Takux
CIIOJIYK XapaKTepU3yThCA BiICYTHICTIO CMYTH I10-
rinHaHHA rpynu SH npu 2550-2600 cM™, o cBifg-

YUTbH MPO HAABHICTb TioHHOI GopMU. ANKiNIOBaHHSA
4-tiokconipuo[2,3-d|nipumiauH-7-oxiB 9a,b meTu1-
HMO/IM/IOM B alleTOHITPWJIi MPOXOIUTh PeriocesieKTHBHO
3 YTBOpPEHHSM S-MeTU/IbHUX MoXxigHux 10a,b, 110 no-
SICHIOETBCSI GI/IBIIOI0 MOJIIPU30BAHICTIO aTOMa CipKU
MOpiBHSAHO 3 aTOMOM a30Ty. 06pob6ka 4-MepKamnTo-
nipugo[2,3-d|nipumiguH-7-oHis 10a,b BropuHHUMU
aMiHaMM NPUBOAHUTD 10 3aMilleHUX MOXiJHUX iPUA0
[2,3-d|nipumignu-7-ony 7.

TakuM 4YMHOM, IIJITXOM HECKJIaJHUX IepeTBOPEHD
Oy/IM CHHTe30BaHi noxiaHi nipuao|2,3-d|nipumiguH-
7-0HY, AKi MICTATb a30TOBMIiCHI 3aMiCHUKH B M0JIO-
»KEHHI 4 reTepOLUKJIIYHOI CUCTEMHU.

ExcnepuMeHTasibHa YaCTUHa

Cnektpu AMP oTpumani Ha npuaagax Bruker
Avance DRX 500: 'H (500 MI'y) (151 criosiyk 4b, 7b, f h,
i), 3C (125 MT'n), Varian Unity plus 400: *H (400 MT'w),
B po3uuHi JIMCO-d, a6o CDCl,. XimiuHi 3cyBuU npu-
BeJieHi BifHocHO TMC (BHyTpimHi# cTanaaprt). [4-
cnekTpu orpuMaHi Ha Bruker Vertex 70 FTIR B Ta6-
JeTkax KBr. XpomaToMac-CieKTpHU 3anucaHi 3 BUKO-

Cl NR'R2 NR'R?

N/

K\ |

N NHAIk
3a,d

X —~COOEt R'R?NH, Et, N
’ 3
MeCN ls

lNaSH- H,0

9a,b

m Alk = (CH,),0OCH,, R'R?N = pyrrolidin-I-yl, n Alk =

X COOEt MeONa N ~
—_——
MeOH ~
NHAIk N
8d,e,m-o

10a,b
3 Alk = Me (a), (CH,),0CH, (d); 7d Alk = Me, R'R®N = 4-methylpiperazin-l-yl, e Alk = Me, R'R?N = piperidin-I-yl,

(CH,),0CHj,, R'R?N = piperidin-I-yl, o Alk =(CH,),OCH,,

R'R2N = morpholin-4-yl; 9, 10 Alk =Me (a), (CH,),0CH; (b).

Cxema 4
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Buxoawn, TemnepaTypu NnaBfieHHA Ta pPe3ysnbTaThi e/IeMEHTHOrO aHanidy CMHTe30BaHWX Cnonyk (3, 4, 6, 7)

Buxin, . 3HangeHo, % BupaxysaHo, %
Cnonyka T.nn., °C ®opmyna
(%) C H cl N C H a N

3a 87 104-106 49,77 | 508 | 1464 | 17,32 | C,H,,CIN,O, | 49,70 | 500 | 14,67 | 17,39
3b 89 119-121 51,73 | 559 | 13,80 | 1637 | C,H,,CIN;O, | 51,67 | 552 | 13,86 | 1643
3¢ 93 73-75 53,51 | 6,02 | 12,11 | 1549 | C,H,CIN,O, | 53,44 | 598 | 13,14 | 15,58
3d 91 98-100 50,47 | 5,71 12,32 | 14,65 C,,H,CIN,O, 5044 | 564 | 12,41 | 14,71
4a 79 159-161 56,63 | 4,76 - 21,93 C,HgN,0, 56,54 | 4,74 - 21,98
4b 86 123-125 58,60 | 543 - 20,42 C,oH::NSO, 58,53 | 5,40 - 20,48
4c 85 107-109 60,35 | 6,01 - 19,11 C,,H3NL0, 60,26 | 5,98 - 19,17
6a 61 123-125 49,21 | 3,15 | 18,06 | 21,42 CHCIN,O 49,12 | 3,09 | 18,12 | 21,48
6b 63 269-271 51,63 | 391 | 16,85 | 19,97 C,HgCIN,O 51,57 | 3,85 | 16,91 | 20,04
6c¢ 64 78-80 53,77 | 4,56 | 15,79 | 18,68 C,,H,,CIN,O 53,70 | 4,51 | 15,85 | 18,79
7a 84 223-225 60,58 | 6,52 - 25,61 C,,H,,N,O 60,53 | 6,47 - 25,67
7b 87 165-167 56,46 | 6,08 - 23,84 C,;H..N,O, 56,40 | 6,02 - 23,92
7c 85 215-217 | 54,59 | 5,53 - 2537 | CH,N,0, |5454]| 549 - | 2544
7d 82 101-103 60,34 | 6,65 - 26,93 C,;H,;N.O 60,21 | 6,61 - 27,01
7e 83 90-92 63,97 | 6,69 - 22,86 C,5HgN,O 63,92 | 6,60 - 22,93
7f 81 199-201 60,58 | 6,51 - 25,62 C,,H,,N,O 60,53 | 6,47 - 25,67
79 86 160-162 63,42 | 7,44 - 22,68 C,;HgN,O 63,39 | 7,37 - 22,75
7h 88 205-207 62,09 | 6,98 - 24,06 C,,H(N,O 62,05 | 6,94 - 24,12
7i 82 164-166 58,10 | 6,53 - 22,51 C,,H6N,O, 58,05 | 6,50 - 22,57
7j 84 96-98 65,13 | 7,05 - 21,63 C,,H;gN,O 65,09 | 7,02 - 21,69
7k 81 78-80 61,39 | 6,67 - 20,34 C,,HgN,O, 61,30 | 6,61 - 20,42
71 85 75-77 62,76 | 7,41 - 12430 C,.H,,N;0 62,70 | 7,37 - | 2437
7m 87 103-105 61,35 | 6,64 - 20,37 C,,HsN,O, 61,30 | 6,61 - 20,42
7n 84 89-91 62,54 | 7,06 - 19,38 C,sH,N,0, 62,48 | 6,99 - 19,43
70 86 108-110 5793 | 6,28 - 19,26 C,,HgN, O, 5792 | 6,25 - 19,30

PUCTaHHAM PiIAUHHOI XpOMaTOMac-ClIeKTPOMeTpUY-
HOI CUCTeMHU Ha BUCOKOe(pEKTUBHOMY PiZIUHHOMY XPO-
marorpadi Agilent 1100 Series, ocHaleHOMY Jioj-
HOI0 MaTpULEIO 3 Mac-CeJIeKTUBHUM JIeTEKTOPOM
Agilent LC\MSD SL; meTop ionizauii - xiMiuHa ioHi3a-
uist npu atmocdepHomy Tucky (APCI), fianazon cka-
HyBaHHs - m/z 80-1000. KouTposib 3a nepebirom pe-
aKii 3/1iCHIOBABCS METO/IOM TOHKOLIAPOBOI XpOMAaTO-
rpadii Ha mactunkax Silufol, UV-254 (Ta6u. 1-3).
Etun (2E)-3-(4,6-auxjaoponipumigun-5-ia)
akpuiar 2. Jlo cymimi 4 r (23 MMoJib) anbjeriay 1
Ta 10 r (23 MMoub) docdoHieBoi cosi B 50 M eTa-
HOJIy IIPU OXOJIOJ>KEHHI JIbOZ,OM [06aBJISIOTh 110
KpamJisix po34uH 4 M (25 MMoJib) TpUeTUIaMiHy B
20 mu1 eTaHoJy. Peakuiliny Macy nepeMilyoThb Npu
20-25°C npoTsarom 1 roj. Ocag, 1110 YTBOPUBCS, BiJI-
bIIBTPOBYIOTH, NEPEKPUCTAJI30BYIOTh 3 POMAH-2-
oay. Buxin - 4,97 r (89%). T. 1. - 71-73°C. AIMP 'H
(400 MTI'y, CDCL,), 6, M. u.: 1,34 T (3H,J 7,2 T'y, CH,),
4,30 x (2H,] 7,2 Ty, CH,), 6,72 1 (1H, ] 16,4 'y, CH),
7,67 n (1H,] 16,8 I'y, CH), 8,69 c (1H, H-2). MS: m/z
248 MH*. 3naiineno, %: C 43,83; H: 3,31; Cl: 28,56;

N:11,25. C,H,CLN,O,. BupaxysaHno, %: C43,75; H 3,26;
C128,70; N 11,34.

Etui (2E)-3-[6-(ankisiamino)-4-x10ponipumi-
AMH-5-L1]akpuaaru 3a-d. [lo cycnieHsii 5 MMoJib crio-
JIYKY 2 B alleTOHITPHUJIi pU NlepeMilllyBaHHI Ta 0X0-
JIO/PKEeHHI JIbOJIOM J106aBJSAI0TD 0 KPamJsx cyMill
5,2 MMoJb TpHeTWIaMiHy Ta 5,2 MMOJIb BiAOBiAHOTO
aMmiHy. PeakniiiiHy Macy 3a/M11a0Th Ha 1 roff Ipu KiM-
HaTHIN TeMnepaTypi. POSUMHHUK BUAAISAIOTH Y Ba-
KyyMi, 3a/IMILIOK 06P006JISTIOTh Boj1or0. Oca BidinbTpo-
BYIOTb, IEPEKPUCTAJII30BYIOThH i3 MpONaH-2-0Jy.

8-AsiKin-4-MmeTokcunipuao|2,3-d|nipumiguH-
7(8H)-oHu 4a-c. Cymiu 5 MMoJib 0fiHi€l 31 cniosiyk 3a-c
Ta 15 MMosb MeTuaTy HaTpito B 10 MJ1 abcostoT-
HOT'0 MeTAHOJy KUII'ATATb BIPoAoBX 1 roz. Peak-
LiHYy Macy OXO0JIO[KYIOTb, PO3YHNHHUK BUJA/ISIOTh
y BaKyyMi, 3aJI1II0K 06p0o6JsiI0Th Bogoto. Ocaz Bij-
GIIBTPOBYIOTH, IEPEKPHCTATI30BYIOTD 3 IPONAH-2-0J1y.

4-AmiHo-8-MeTnanipugo[2,3-dlnipumigun-
7(8H)-o0H 5. Cymiu 1,9 r (10 MMosib) costyku 4a Ta
2,22 1 (30 MMoOJIB) aLleTaTy aMOHiI0 HarpiBarwTh MpU
110°C BupozoB:x 3 rof,. PeakiiiiHy Macy 0X0JI0/pKYIOTb,
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AMP "H cnekTpu cuHTe30BaHMX cnonyk (3,4, 6, 7)

Cronyka Cnektpu AMP 'H, 400 My, AMCO-d,, 5, m.u. (J, ')

3a 1,27 7 (3H,J 6,8 Ty, CH,), 2,86 g (3H, J 4,8 'y, NCH,), 4,21 k (2H, J 6,8 'y, CH,), 6,47 n (1H, J 16,8 Ty, CH),
7,45 0 (1H,J 16,8 'y, CH), 7,53 w.c (C), 8,27 c (1H, H-2)

3b 1,11 1(3H,J6,4Tuy, CH,), 1,27 1 (3H, J 6,4 Ty, CH,), 3,427 (2H, J 6,4 Tu, CH,), 4,21 K (2H, J 6,4 Ty, CH,),
6,46 n (1H, 16,8 'u, H-6), 7,44 o (1H, J 16,8 'y, H-5), 7,59 w.c (1H, NH), 8,25 c (1H, H-2)

3c 0,857 (3H,J7,2Ty, CH,), 1,26 T (3H, J 7,2 Ty, CH,), 1,49-1,58 m (2H, CH,), 3,33-3,36 M (2H, NCH,), 4,21 K
(2H,J7,2Ty, CH,), 6,45 5 (1H, J 16,8 Tu, CH), 7,44 1, (1H, J 16,8 Ty, CH), 7,58 w.c (TH, NH), 8,23 c (1H, H-2)

3d 1,27 1(3H,J7,2 Ty, CH,), 3,24 c (3H, OCH,), 3,46 T (2H, J 5,2 Ty, CH,), 3,55 T (2H, J 5,2 Ty, CH,), 4,21 K (2H,
J72Tuy,CH,),645a(1H,J16,4Tu, CH), 7,44 5 (1H, J 16,4 Ty, CH), 7,58 w.c (1H, NH), 8,25 c (1H, H-2)

4a 3,60 c (3H, NCH,), 4,07 c (3H, OCH,), 6,65 g (1H, J 9,2 Ty, H-6), 7,95 g (1H, J 9,2 Ty, H-5), 8,73 ¢ (1H, H-2)

ab J; 2 'F(3:,;)7,807r;l,, C(I:'iz :1'027) ¢ (3H,0CH,), 4,32k (2H,J7,0Tu, CH,), 6,62 o (1H, 9,5 Tu, H-6), 7,92 o (1H,

1 L'u =), O, C AL

ac 0,881 (3H,J7,2Ty, CH,), 1,57-1,66 m (2H, CH,), 4,06 c (3H, OCH,), 4,23 1(2H, J 7,2 Ty, CH,), 6,62 o (1H,
19,6 'y, H-6), 7,91 g (1H, J 9,6 'y, H-5), 8,70 c (1H, H-2)

6a 3,63 ¢ (3H, NCH,), 6,87 g (1H, J 9,6 Ty, H-6), 8,07 # (1H, J 9,6 Ty, H-5), 8,93 c (1H, H-2)
1,257 (3H,J6,8Tu, CH,), 4,54  (2H, J 6,8 Ty, CH,), 7,03 g (1H, J 9,6 'y, H-6), 8,44 f (1H, J 9,6 Ty, H-5),

6b 1855 (1H, H-2)

6¢ 0,901 (3H,J7,2 Ty, CH,), 1,60-1,69 m (2H, CH,), 4,26 T (2H, J 7,2 Tu, CH,), 6,85 o (1H, J 9,2 Ty, H-6),
8,07 n (1H, J9,2 T'u, H-5), 8,93 c (1H, H-2)

7a 1,21 g (6H, J 6,8 Ty, 2CH,), 3,53 ¢ (3H, CH,), 4,37-4,45 m (1H, CH), 6,48 5 (1H, J 9,6 Tu, H-6), 7,71 a (1H, J 8,8 Ty,
NH), 8,21 g (1H, J 9,6 'y, H-5), 8,37 c (1H, H-2)

7b 3,34 c (3H, CH,), 3,50-3,54 m (5H, OCH,,CH,), 3,64 k (2H, J 5,5 Tu, CH,), 6,50 A (1H, J 9,0 'y, H-6),
8,13-8,17 m (2H, H-5, NH), 8,39 c (1H, H-2)

7c 3,85-4,07 m (3H, OH, CH,), 6,48 o (1H, J 9,6 Ty, H-6), 8,04 w.c (1H, NH), 8,16 g (1H, J 9,6 Ty, H-5), 8,37 c (TH,
H-2). Curnanu CH,, CH, nepekprBatloTbCA BOJOI0

7d 2,22 c (3H, CH,), 2,42-2,45 m (4H, 2CH,, ninepasuH), 3,56 ¢ (3H, CH,), 3,62-3,66 m (4H, 2CH,, ninepasuH),
6,49 n (1H,J10,0 'u, H-6), 7,83 g (1H, J 10,0 'y, H-5), 8,49 c (1H, H-2)

7e 1,62-1,66 m (6H, 3CH,, ninepnaun), 3,56 ¢ (3H, CH,), 3,56-3,61 m (4H, 2CH,, ninepnanH), 6,49 g
(1H,J9,6 Tu, H-6), 7,79 o (1H, J 9,6 Tu, H-5), 8,47 c (1H, H-2)

7f 1,13-1,96 m (6H, 2CH,), 3,46-3,52 m (2H, CH,), 4,30 K (2H, J 7,0 Ty, CH,), 6,48 A (1H, J 9,5 Ty, H-6), 8,02 w.c
(TH, NH), 8,12 a (1H, J 9,5 Ty, H-5), 8,39 c (1H, H-2)
0,897 (3H,J6,8 Ty, CH,), 1,151 (3H,J6,8 Ty, CH,), 1,29-1,38 m (2H, CH,), 1,52-1,59 m (2H, CH,),

79 3,45k (2H,J6,8 'y, CH,), 4,29 k (2H, J 6,8 Ty, CH,), 6,48 o (1H, J 9,6 Ty, H-6), 8,00 w.c (1H, NH), 8,13
(1H,J9,6 T'u, H-5), 8,38 c (1H, H-2)

7h 0,871(3H,J7,5Ty, CH,), 1,17 7 (3H,J 7,0 Ty, CH,), 1,56-1,62 m (2H, CH,), 3,45-3,51 m (2H, CH,), 4,19 T (2H,
J7,5Tuy,CH,), 6,48 o (1H,J 10,5 'y, H-6), 8,04 w.c (1H, NH), 8,11 a (1H, J 10,5 'y, H-5), 8,38 c (1H, H-2)

7i 0,87 1(3H,J 7,2y, CH,), 1,54-1,64 m (2H, CH,), 3,53-3,58 m (2H, CH,), 4,20 T (3H, J 7,2 Tu, CH,), 4,77 T (TH,
J5,2 Ty, OH), 6,48 o (1H, J 10,0 Iy, H-6), 8,09 w.c (1H, NH), 8,15 a (1H, J 10,0 'y, H-5), 8,38 c (1H, H-2)

7i 0,881 (3H,J7,5Ty, CH,), 1,55-1,63 m (2H, CH,), 1,90-1,94 m (4H, 2CH,, niponiguH), 3,70-3,74 m (4H, 2CH,,

) niponianH), 4,22 1 (2H,J 7,5y, CH,), 6,38 g (1H, J 10,0 Ty, H-6), 8,13 A (1H, J 10,0 'y, H-5), 8,36 ¢ (1H, H-2)

7k 0,881 (3H,J7,8Tu, CH,), 1,55-1,63 m (2H, CH,), 3,61-3,73 m (4H, 2CH,, mopdoniH), 3,70-3,73 m (4H, 2CH,,
mopdoniH), 4,22 k (2H, J 7,6 Ty, CH,), 6,49 n (1H, J 9,6 Ty, H-6), 7,87 p, (1H, J 9,6 'y, H-5), 8,52 ¢ (1H, H-2)
0,881 (3H,J7,2Ty, CH,), 1,55-1,65 m (2H, CH,), 2,21 ¢ (3H, CH,), 2,41-2,44 m (4H, 2CH,, ninepa3uH),

71 3,62-3,65 m (4H, 2CH,, ninepasuH), 4,22 7 (2H,J 7,2 Tu, CH,), 6,48 o (1H, J 9,6 Tu, H-6), 7,83 g (1H, J 9,6 'y, H-5),
8,49 c (1H, H-2)

7m 1,90-1,94 m (4H, 2CH,, niponigun), 3,25 ¢ (3H, CH,), 3,54 T (2H, J 6,4 Ty, CH,), 3,71-3,74 m (4H, 2CH,,
niponiguH), 4,49 17 (2H, J 6,4 Tu, CH,), 6,38 8 (1H, J 10,0 Ty, H-6), 8,15 A (1H, J 10,0 'y, H-5), 8,36 c (1H, H-2)
1,61-1,68 m (6H, 3CH,, ninepnguH), 3,25 ¢ (3H, CH,), 3,54-3,63 m (6H, CH,, 2CH,, ninepuawnH), 4,48 T (2H,

7n 3
J6,4Tu, CH,), 6,48 o (1H,J 10,0 'y, H-6), 7,79 g (1H, J 10,0 'y, H-5), 8,46 c (1H, H-2)

70 3,25c(3H, CH,), 3,57 1 (3H, J 6,4 Ty, CH,), 3,58-3,72 m (8H, 4CH,, mopdoniH), 4,49 k (2H, J 6,4 Ty, CH,), 6,50 A

(1H,J10,0 'y, H-6), 7,89 A (1H, J 10,0 'y, H-5), 8,53 ¢ (1H, H-2)
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AMP 3C cneKTpu CMHTE30BaHMX CNonyk (3, 4, 6¢, 7a-e, g-o0)

Cnonyka

CnekTpun AMP 3C, 125 MIy, AMCO-d,, 6, m.u.

3a 14,7 (C

5, 29,0 (CH,), 60,9 (CH,), 110,1 (C-5), 125,4 (CH), 134,8 (CH), 157,1 (C-6), 157,2 (C-2), 161,1 (C-4), 166,1 (C=0)

H
H

(
3b 14,6 (CH,), 36,5 (CH,), 60,9 (CH,), 109,9 (C-5), 125,6(CH), 134,9 (CH), 157,2 (C-4), 157,2 (C-2), 160,5(C-6), 166,1 (C=0)

3¢ 1(c2),160,7 (C-6), 166,1 (C=0)

11,5 (CH,), 14,3 (CH,), 22,3 (CH,), 43,3 (CH,), 60,9 (CH,), 109,9 (C-5), 125,5 (CH), 134,9 (CH), 157,2 (C-4), 157,2

3d 157,3 (C-2), 160,7 (C-6), 166,1 (C=0)

14,4 (CH,), 41,0 (CH,), 58,1 (OCH,), 60,9 (CH,), 70,3 (CH,), 110,1 (C-5), 125,4 (CH), 134,9 (CH), 157,3 (C-4),

4a 28,3 (NCH,), 54,8 (OCH;), 100,3 (C-4a), 121,8 (C-6), 132,0 (C-5), 155,6 (C-8a), 157,9 (C-2), 162,6 (C=0), 166,3 (C-4)

4b 13,5 (CH,), 36,7 (CH,), 55,2 (OCH;,), 100,5 (C-4a), 122,2 (C-6), 132,4 (C-5), 154,5 (C-8a), 158,1 (C-2), 161,8 (C=0), 166,1 (C-4)

Ac 11623 (C=0), 166,4 (C-4)

11,4 (CH,), 21,3 (CH,), 42,7 (CH,), 55,0 (OCH,), 100,3 (C-4a), 122,1 (C-6), 132,2 (C-5), 155,3 (C-8a), 158,1 (C-2),

6c¢ 11,6 (CH,), 21,0 (CH,), 42,9 (CH,), 111,5 (C-4a), 125,3 (C-6), 134,0 (C-5), 155,5 (C-8a), 157,6 (C-2), 159,0 (C-4), 162,0 (C=0)

7a 22,6 (2CH,), 28,3 (CH,), 42,8 (CH), 97,2 (C-4a), 118,5 (C-6), 133,2 (C-5), 154,6 (C-8a), 158,4 (C-2, C-4), 162,2 (C=0)

b 159,5(C-4), 162,6 (C=O)

28,0 (CH,), 40,8 (CH,), 58,4 (OCH,), 70,7 (CH,), 97,6 (C-4a), 118,8 (C-6), 132,9 (C-5), 154,5 (C-8a), 158,1 (C-2),

7c 28,5 (CH,), 43,9 (CH,), 59,8 (CH,), 97,6 (C-4a), 118,5 (C-6), 132,6 (C-5), 154,4 (C-8a), 157,9 (C-2), 159,5 (C-4), 162,7 (C=0)

7d

28,4 (CH,), 45,7 (CH,), 49,3 (2CH,, ninepasuH), 54,9 (2CH,, ninepa3uH), 99,7 (C-4a), 118,5 (C-6), 134,8 (C-5),
156,4 (C-8a), 156,4 (C-2), 162,4 (C-4), 163,0 (C=0)

7f 13,7 (CH,), 15,0 (CH,), 35,9 (2CH,), 97,1 (C-4a), 119,0 (C-6), 133,0 (C-5), 153,8 (C-8a), 158,5 (C-2), 159,1 (C-4), 162,0 (C=0)

g | 135 (CH), 139 (CHy), 20,1 (CH,), 31,4 (CH,), 36,0 (CH,), 40,8 (CH,), 97,5 (C-4a), 1188 (C-6), 132,8 (C-5),
9 1153,9(C-8a), 158,2 (C-2), 159,5 (C-4), 162,1 (C=0)

11,3 (CH,), 15,0 (CH,), 21,3 (CH,), 36,0 (CH,), 42,3 (CH,), 97,5 (C-4a), 118,5 (C-6), 132,8 (C-5), 154,1 (C-8a),

7h 1158,3(C2), 159,3 (C-4), 162,4 (C=0)

7i 11,4 (CH,), 21,4 (CH,), 42,3 (CH,), 43,9 (CH,), 59,9 (CH,), 97,6 (C-4a), 118,7 (C-6), 132,9 (C-5), 154,2 (C-8a),
157,7 (C-2), 159,6 (C-4), 162,3 (C=0)

7j 11,7 (CH,), 21,1 (CH,), 25,7 (2CH,, niponigunn), 42,6 (CH,), 50,5 (2CH,, niponiann), 98,6 (C-4a), 117,4 (C-6),
135,8 (C-5), 155,7 (C-8a), 158,9 (C-2), 158,2 (C-4), 161,9 (C=0)

7k 11,6 (CH,), 21,3 (CH,), 42,7 (CH,), 49,9 (2CH,, mopdoniH), 66,5 (2CH,, mopdoniH), 99,8 (C-4a), 119,2 (C-6),
134,8 (C-5), 156,0 (C-8a), 156,7 (C-2), 162,1 (C-4), 163,2 (C=0)

71 11,7 (CH,), 21,3 (CH,), 42,6 (CH,), 46,2 (CH,), 49,4 (2CH,, ninepasuH), 54,9 (2CH,, ninepasuH), 99,7 (C-4a),
119,2 (C-6), 135,0 (C-5), 156,1 (C-8a), 156,9 (C-2), 162,1 (C-4), 163,1 (C=0)

7m 25,5 (2CH,, niponiguh), 51,0 (CH,, 2CH,, niponigun), 58,2 (OCH,), 69,1 (CH,), 98,5 (C-4a), 117,0 (C-6),
136,0 (C-5), 156,0 (C-8a), 156,4 (C-2), 158,5 (C-4), 161,9 (C=0)

7n 24,4 (CH,, ninepuawnH), 26,0 (2CH,, ninepuawnH), 50,6 (2CH,, ninepnpaun), 58,5 (OCH,), 69,1 (CH,), 99,5 (C-4a),
118,6 (C-6), 135,7 (C-5), 156,2 (C-8a), 156,4 (C-2), 162,1 (C-4), 163,2 (C=0)

70 49,9 (CH,, 2CH,, mopdonin), 58,3 (OCH,), 66,5 (2CH,, mopdonin), 69,1 (CH,), 99,8 (C-4a), 118,7 (C-6),

135,1 (C-5), 156,3 (C-8a), 156,7 (C-2), 162,1 (C-4), 163,1 (C=0)

fopawTb 20 mu Boau. Ocaz BigdinibTpoOBYIOTH, Ne-
PEKPHUCTaNi30BYIOTh 3 UKJ/I0TreKcaHy. Buxing — 1,48 r
(78%). T. 1. - 254-256°C. AMP 'H (400 MI'y, IMCO-d,),
6, M. 4.: 3,53 ¢ (3H, CH,), 6,49 1 (1H, ] 9,6 'y, H-6),
7,73 w.c (2H, NH), 8,10 g (1H, ] 9,6 I'y, H-5), 8,70 ¢
(1H, H-2). AMP 3C (100 MI'u, AMCO-d,): 28,1 (CH,),
96,9 (C-4a), 118,4 (C-6),133,5 (C-5),154,9 (C-8a), 158,5
(C-2),161,5 (C=0), 162,8 (C-4). MS: m/z 177 MH+.
3HaizeHo, %: C 54,57; H4,63; N 31,85. C;HgN,O. Bu-
paxyBaHo, %: C 54,54; H 4,58; N 31,80.
8-Ankin-4-xaoponipugo[2,3-djnipumignn-
7(8H)-oHu 6a-c. Cymiur 5 MMoJib OJHIET 3i criOyK
4a-ci 10 mmosb POCL, HarpiBatoTs npu 100°C Bopo-
ok 1-1,5 rofi. PeakuifiHy Macy 0Xo/10KyOTb i BU-

JIUBAIOTh Ha JiiJ. Ocaz, 1110 BUMNaB, BiAQiAbTPOBYIOTH,
NePEeKPUCTANTI30BYIOTh 3 [IUKJIOTEKCaHY.

8-Askin-4-aminonipupo[2,3-d]nipumignH-
7(8H)-oHu 7a-o.

Memod A (cnionyku 7a-0). Cymim 1 MMouib ofHi€l
3i crosiyk 6 a-c, 1,2 MMoJ1b TpUeTWIaMiHy Ta 1,2 MMOJIb
Bi/ITOBiZTHOTO aMiHy B alleTOHITPUJI KUIT'AITATH BITPO-
JoBx 1-3 roj. PO3YMHHUK BUANAIOTh ¥ BaKyyMi,
3a/IMII0K 06p0o6J1st0Th Bojio10. Ocaf BiadiabTpoBy-
I0Th, IEPEKPUCTANTI30BYIOTh 3 IPONAH-2-0J1y.

Memod b (cnonyku 7d,e,m-0). /lo cycrieHsii 1 MMoJib
ofiHi€l 3i cosiyk 3a,d B alleTOHITPUIII A0JA0Th CY-
Miw 1,2 MMoJIb TpUeTUIaMiHy Ta 1,2 MMoJIb Bifjo-
BiZJHOr0 BTOPUHHOTO aMiHy i KUII'SITATh BOPOJOBXK
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2-3 roi. PO3YUMHHUK BUAAJISIOTh Y BAKYyMi, 3a/IMLLIOK
06p006JsI0TE BoA010. Ocajl BiAdibTPOBYIOTH, IEepe-
KPHUCTaJli30BYIOTH i3 IpomnaH-2-0Jy.

Memod B (cnonyku 7d,e,m-o0). Cymim 1 MMosib
ofHi€l 3i cmostyk 10a,b Ta 5 MMOJIb BTOPUHHOTO aMiHy
KUII'ITATHh BOPOAOBXK 2-4 roJ. PeakniliHy macy 06-
po6JIsII0Th Bozot0. Ocaf, 1110 yTBOPUBCS, BidiibTpo-
BYIOTb, IEPEKPUCTAJI30BYIOTh i3 MpONaH-2-0J1y.

8-Askin-4-Tiokco-4,8-gurigponipugo|2,3-d]
nipumiguH-7(3H)-oHu 9a, b. Cymim 1 MMoJb 0/-
Hiel 3i ciosyk 3a,d Ta 3MmMoub NaHS-H,0 HarpiBa-
toTb npu 100°C npoTtsirom 6-8 rog. Peakuiliny macy
06p0o06JsaI0TE BoA010. Ocaj BiAdiibTPOBYIOTE, IEepe-
KPUCTAJi30BYIOThD i3 alleTOHITPUIY.

8-MeTua-4-tiokco-4,8-gurigponipuao[2,3-d]
nipumiguH-7(3H)-oH (9a). Buxia - 0,13 r (69%).
T. 1. — 274-276°C. I4-cniektp, KBr, v, cM: 1644 (C=0),
3051 (NH). AMP 'H (500 MTu, AMCO-d,), 6, M. 4.
3,56 c (3H, CH,), 6,61 a (1H, ] 9,5 'y, H-6), 8,35 1
(1H, J 9,5 I'y, H-5), 8,39 c (1H, H-2), 13,97 m.c (1H,
NH). AMP *C (125 MTI'y, IMCO-d;): 29,0 (CH,), 114,6
(C-4a), 121,0 (C-6), 137,4 (C-5), 149,6 (C-2), 151,8
(C-8a), 162,7 (€C=0), 181,3 (C=S). MS: m/z 194 MH".
3HakgeHo, %: C 49,70; H 3,69; N 21,72; S 16,52.
C¢H,N,OS. Bupaxysano, %: C 49,73; H 3,65; N 21,75;
S 16,59.

8-(2-MeTokcieTn)-4-Tiokco-4,8-guriapo-
nipupo[2,3-dlnipumignn-7(3H)-oH (9b). Buxiz -
0,16 T (67%). T. 1. - 205-207°C. I9-cniextp, KBr, v, cM:
1654 (C=0), 3056 (NH). AMP 'H (400 MI'y, AMCO-d,):
3,23 ¢ (3H, OCH,), 3,55 T (2H, /5,8 'y, CH,), 4,45 T
(2H,75,8 'y, CH,), 6,61 n (1H, ] 9,6 'y, H-6), 8,36
(1H, J 9,6 'y, H-5), 8,38 ¢ (1H, H-2), 13,94 m1.c (1H,
NH). AMP *C (125 MI'y, IMCO-d,): 58,5 (OCH,), 69,1
(2CH,), 115,6 (C-4a), 121,3 (C-6), 137,5 (C-5), 149,1
(C-2),151,6 (C-8a),162,4 (C=0),181,1 (C=S). MS: m/z
238 MH". 3naiigeHo, %: C 50,58; H 4,62; N 17,74;

NitepaTtypa

$13,48.C,,H,,N;0,S. BupaxyBaHno, %: C 50,62; H 4,67;
N17,71; S13,51.

8-Askin-4-(Metwrrio)nipugo|2,3-d|nipumiaun-
7(8H)-onm 10a, b. Cymim 1 MMos1b 0fHi€l 31 ciosiyk
9a,b, 1,2 Mmmosib CH,I ta 1,2 Mmosis K,CO, B 5 Mt aneTo-
HITpUJIY epeMilllyI0Th BIPOAOBXK 3-5 roj. Po34uH-
HUK BUJAQJISIOTh Y BAKyyMi, 3aJIUIIOK 06POOBJISIOTH
eTaHoJsioM. Ocaz BigdinbTPOBYIOTH, epeKpUCTaIi-
30BYIOTb 3 ETAHOJY.

8-MeTu-4-(Mmetuario)nipuao[2,3-d]nipu-
MiguH-7(8H)-oH 10a. Buxig - 0,18 r (87%). T. 1. -
153-155°C. AMP 'H (500 MI'y, IMCO-d,), §, M. u.: 2,64 c
(3H,SCH.,), 3,58 ¢ (3H, CH,), 6,69 1 (1H,/ 9,5 'y, H-6),
7,89 1 (1H, ] 9,5 'y, H-5), 8,84 c (1H, H-2). AMP 3C
(125 MI'n, IMCO-d,): 12,7 (SCH,), 28,4 (CH,), 110,3
(C-4a), 123,0 (C-6), 132,8 (C-5), 152,9 (C-8a), 156,8
(C-2),162,2 (C=0),168,5 (C-4). MS: m/z 208 MH". 3Haii-
neHo, %: C 52,21; H 4,45; N 20,21; S 15,44. C,H,N,0OS.
BupaxyBano, %: C 52,16; H 4,38; N 20,27; S 15,47.

8-(2-MeTtokcieTn)-4-(MeTuirrio)nipuao|2,3-d]
nipumiguH-7(8H)-oHiB 10b. Buxig - 0,21 r (84%).
T. 1. - 108-110°C. AMP 'H (400 MTI'y, IMCO-d,), §,
M.4.: 2,65 ¢ (3H, SCH,), 3,24 c (3H, NCH,), 3,58 T (2H,
J 6,4 'y, CH,), 4,50 T (2H, ] 6,4 'y, CH,), 6,70 g1 (1H,
J 9,6 I'y, H-6), 7,93 1 (1H, J 9,6 'y, H-5), 8,86 ¢ (1H,
H-2); AMP '3C (100 MTI'n, IMCO-d,): 12,4 (SCH,), 58,7
(OCH,), 68,9 (2CH,), 110,1 (C-4a), 122,9 (C-6),132,9
(C-5), 153,0 (C-8a), 156,7 (C-2), 162,1 (€C=0), 169,0
(C-4).MS: m/z 252 MH*. 3naiigeno, %: C 52,64; H 5,27;
N 16,63;S12,71. C,;H,;N,0,S. Bupaxysano, %: C 52,57;
H5,21; N 16,72; S 12,76.
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IMIAA30- TA IIPUMIAMHOAHEJIBOBAHI MIPUAO[3,2-d]
MNIPUMIIMHU. CUHTE3 TA IIPOTHO3YBAHHA BIOJIOTTYHOI Al

[.B./lauenko?, PI.BacbkeBuy?, A.l.BacbkeBny?, M.B.BoBK!

ucTuTyT opraniuHoi Ximii HAH Ykpainu
02660, M. KuiB, Bys1. MypMaHcbKa, 5. E-mail: irina_chem@ukr.net
’HanioHasibHUH TexXHIYHUH YHiBepcuTeT Ykpainu «KIII»

Kamwouosi caoea: nipudonipumiduHu; esekmpo@isibHa 8HyMpIiWHbOMOAEKYASIPHA YUKAIZ3aYisl; AHeAB8AHHS;
NOAIYUKATYHI cucmemu; apuacyasb@eHiaxao0pudu; tiod; nosigocdhopHa Kucs0ma; npo2Ho3y8aHHs 6io102iuHoi Jii

lMpoaHanizosaHi ma cucmemamu3osgaHi nimepamypHi Oxepena, siki cmocytombcs 6iono2iyHoi akmugHocmi
nipudo[3, 2-dJnipumiduHie ma KOHOEeHCO8aHUX MOMIYUKITIYHUX CUCMEM Ha iX OCHOS8I. Y3a2arbHeHi OCHO8HI Memodu
CcuHme3sy rnoniecemepouyukiie i3 nipudo[3,2-dJnipumiOuHosum hpaeMeHmMoM ma pPo3KPUMO CUHMeMuUYHUU no-
meHuian peakuii enekmpogbirnbHOI 8HYMPIWHBOMONEKYNAPHOI YUKi3auii K 3py4YHO20 iHcmpymeHma Oris cripsi-
MOBaHO20 KOHCMPYHKB8aHHS a30/10- ma a3uHOaHeIbosaHuUX nipudo[3,2-dnipumiouHosux cmpykmyp. HocnidxeHa
pezioximis aHentoeaHHs1 hyHKUIOHarIbHO20 hpaemeHma 2-anin(yuHamin)amiHonipudo[3,2-dJnipumiouHy mnid dieto
mpbox munie ennekmpoginbHUX peazeHmig: tUody, nonichochopHOI Kuciomu ma apuscynbeHinxmnopudis.
BusieneHa 3anexHicmb HanpsMKy 8HympiuHbOMOMEKYMSAPHOI eemepoyuknisayii 8id npupodu cybcmpamy,
enekmpoginy ma xapakmepy peakuitiHo2o cepedosuuja. 3HatideHo, wo 2-aninamiHonipudo[3,2-d]nipumiouH npu
Oii nonighocghopHoi Kucriomu ymeoptoe niHitiHut imMidasonipudonipumMiOuHOH, HamoMicmb 8 ymoeax LioOoyUKIi3auii
ma apurscynbeHIno8aHHs NepesaxHo ymeoprorMmMbCs MPUYUKIIYHI imidazoaHeboeaHi nipudonipumiouHu
aHeyrnisipHoi 6ydosu. BusierieHa peeiocerekmusHicmb aHesr8aHHs1 UUHaMinbHO20 ¢hpasveHma 2-yuHaminamiHomnipudo
[3,2-d]nipumiduny. 3okpema, rpu 83aemodii 3 101ichoCEhOPHOK KUCIOMOK ma apuscynbgeHinxnopudamu
ymeoptotombcs niHitHI mempazioponipumidonipudo[3, 2-dnipumiduHu, a peakuis dodoyuknizayii npusodums 00
aHayrnsapHoeo isomepa. BipmyarnbHuli CKpuHiHe cuHMe308aHUX CrioMyK MokKa3as, Wo 80HU MOMeHUitiHO MOXYMmb
8us8ISIMU WUPOKUL criekmp bioakmugHocmi.

IMIDAZO(PYRIMIDINE)ANNELATED PYRIDO[3,2-d]JPYRIMIDINE. THE SYNTHESIS AND PREDICTION OF
THE BIOLOGICAL ACTIVITY

L.V.Dyachenko, R.l.Vaskevich, A.l.Vaskevich, M.V.Vovk

Key words: pyridopyrimidines; electrophilic intramolecular cyclization; annelation; polycyclic system; arylsulphe-
nylchlorides; iodine; polyphosphoric acid; prediction of biological activity

The literature references concerning the biological activity of pyrido[3,2-d]pyrimidines and condensed polycyclic
systems based on them have been systematized and analyzed. The main methods of the synthesis of poly-
heterocycles containing the pyrido[3,2-d]pyrimidine moiety have been summarized. The synthetic potential of the
electrophilic intramolecular cyclization as a convenient tool for the directed design of azolo- and azinoannelated
pyrido[3,2-d]pyrimidine structures has been found. Regiochemistry of annelation of the functional fragment of
2-allyl(cinnamyl)aminopyrido[3,2-d]pyrimidines has been studied under the action of three types of electrophilic
reagents: iodine, polyphosphoric acid and arylsulphenylchlorides. The correlations have been found between the
nature of substrate, electrophile, reaction conditions and the direction of intramolecular cyclization. It has been
found that cyclization of 2-allyl(cinnamyl)aminopyrido[3,2-d]pyrimidines in the presence of polyphosphoric acid
leads to linear forms of imidazopyridopyrimidinon, while in the conditions of iodocyclization and arylsulfenylation
the tricyclic imidazoannelated pyridopyrimidines of the angular structure are mainly formed. Regioselectivity of
annelation of the 2-cinnamyl moiety of aminopyrido[3,2-d]pyrimidine has been found. In particular, treatment
of 2-cinnamylaminopyrido[3,2-dJpyrimidine with arylsulphenylchlorides or polyphosphoric acid results in forma-
tion of the linear tetrahydropyrido[3,2-d]pyrimidines, and iodocyclization leads to an angular isomer. The virtual
screening of the compounds synthesized has shown that they may potentially exhibit a wide range of bioactivity.

UMUOA3O- U TTMPUMONHOAHHEITMPOBAHHBIE NMUPULO3, 2-d]IMTMPUMWLNHBI. CUHTE3 U ITPOrHO3UPOBAHUE
BUOJIOFTMYECKOU AKTUBHOCTHU

U.B.[la4yeHko, P.U.Bacbkesuy, A.U.Bacbkesuy, M.B.Boek

Knrovesnie cnoea: nupudonupumMuduHbl; 31eKmMpoghuibHasi 8HympuUMOIIEKYSIpPHasa YUKIU3ayusi; aHHenuposa-
Hue; MoNUYUKIUYecKue cucmemsl; apurncynbgeHunxnopudsi; Uoo; nonugocgopHas Kucioma; npo2Ho3uposa-
Hue buomnoauyeckol akmugHocmu

lNpoaHanusuposaHb! U cucmemMamu3uposaHsl IUMepPamypPHbIe UCIMOYHUKU, Kacaroujuecst buornoaudeckol akmusHoOCmu
nupudo[3,2-djnupumuduHo8 U KOHOEHCUPOBaHHbIX MOMUYUKIUYECKUX cucmeM Ha ux ocHoge. Ob606ueHbl OCHO8-
Hble Memo0Obl CUHMe3a rnosu2emepoyuUKIos ¢ nupudol3,2-dJnupumuduHoO8bIM hpacMeHMOM U PacKpbim CUHMmMe-
mudyeckul nomeHyuarn peakyuu 311eKkmpoguribHOU 8HYMPUMOIEKYNapHOU YuKausayuu Kak y0obHo20 UuHCmpy-
MeHma 0515 HarnpasieHHO20 KOHCMPYUpPOBaHUs a30/10- U a3uHOaHHenuposaHus nupudo[3,2-djnupumuduHosbIx
cmpykmyp. UccrnedosaHa peauoxumusi aHHernuposaHusi (hyHKUUOHanbHo20 hpaemeHma 2-annuni(yuHHamus)
amuHonupudo[3,2-djnupumuduHos nod delicmeueM mpex murios 31eKmpouribHbIX peazeHmos: tuoda, nomnu-
gocghopHoU Kucriomsl U apurscynbgeHusn-xnopudos. BeiseneHa 3agucumocmpb HarnpasieHUs 8HympuUMOIEeKy-
nApHOU yuknu3ayuu om npupodbl cybecmpama, anekmpoguria u xapakmepa peakyuoHHoU cpedbl. HatideHo,
ymo 2-annunamuHonupudol3, 2-djnupumuduH npu Aelicmauu nonughocghopHoOU Kucriomsl obpadyem fuHelHbIU
umudasonupudonuPUMUOUHOH, 8 MO 8PEMS KakK 8 ycriogusix UoOOUUKIU3ayuu U apumcynspheHUnupos8aHus
rpeumMyu,ecmeeHHoO 0bpaayromecsi mpUUUKITUYecKue umMuda3oaHHEeUpPo8aHHbIe NUPUOOUPUMUOUHLI aH2YrIsipHO20
CmMpoeHust. BbisisrieHa peauoceriekmugHOCMb aHHENUPOBaHUS UUHHaMUITbHO20 ghpacmeHma 2-UUuHHaMUnamuHonupuoo
[3,2-dJnupumuduHa. B yacmHocmu, npu e3aumodelicmauu ¢ nonugocghopHoUl Kucriomoul u ¢ apuscynbge-
Hunxnopudamu obpasyromcsi nuHelHbie mempaaudponupudol3,2-djnupumuduHel, a peakyus dodoyuknusayuu
npueodum K aHaynspHoMmy usomepy. BupmyarnbHbil CKpUHUHE CUHME3UPO8aHHbIX COeOUHeHUU rokasars, 4Ymo
OHU MomeHyuansHo Mo2ym fposiensams WUPOKUl crnekmp buoakmugHocmu.
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3arikaB/eHicTh ¢paxiBIiB 06/1aCTi MeUYHOI XiMii
NOJIUK/IIYHMMU CoNyKaMHU 3 nipuzo[3,2-d|nipu-
MiJUHOBUMH CyOOJUHULSMU Ta IOTPeba y MOIIYKY
HOBUX e(EKTUBHUX METO/iB CHHTE3Y TAKHUX CUCTEM
3yMOBJIeHa IIUPOKUM CIIEKTPOM 6i0JI0TiYHOI aKTHB-
HOCTi 1K caMuX mipuo|3,2-d|nipuMignHiB, Tak i ix
KOH/IEHCOBAHHUX NOXiHHUX.

B psaay nipupo[3,2-d]nipyuMinHiB BiloMi CIIOJIYKH,
SKi BUAABJIAIOTb TEPANEBTUYHY [il0 /10 Pi3HOTO poAy
3alla/IbHUX IPOLLECiB, ajeprii Ta 3aXBOPIOBaHb ayTO-
iMyHHOTrO XapakTepy [1, 2], iepMaToJIOri4YHUX, JIiM-
daTtuuHux Ta iMyHoepiUTHUX Nopy1eHsb [2]. Jeski
nipuao[3,2-d|nipuMiiuHU BiI3HAYAI0THCSA CXUJIBHICTIO
Jlo iHri6yBaHHs pochaTuUNIiHO3UTOI-3-KiHA3H, L]0
€ epe/lyMOBOI0 KOHTPOJIIO Ha/i HelpoJilereHepaTHB-
HHMHM pO3/1aZjlaM{, BUKOPHUCTOBYIOTbLCS JIJI4 NOTIepe/i-
>KEHHA aCTMHU, IAHKPEATHUTY, [T0JIIOPraHHOI HeJ0CTaT-
HOCTI, @ TAKOX IIPU JIIKYBaHHI HUPDKOBUX Ta JiereHe-
BUX 3aXBOPIOBaHb. BaykyinBUM 6ioMeJMIHHUM acrek-
TOM mipuzao[3,2-d|nipumianHIB € 34aTHICTB 10 arpe-
raiii TPOMOGOLMTIB, BILIUB Ha PYXJIMBICTb CliepMaTo-
30i/1iB Ta peryJ/l0BaHHA NPOLeCy BiTOPrHEHHS TPaHC-
maHTaTiB [3]. 3HauHa KiJIbKiCTb MOXiJHUX TaHOTO
THUIy KOH/ZIeHCOBAaHUX CTPYKTYP XapaKTepU3YEThCSA
AaKTHBHICTIO L0JI0 CEPLIEeBO-CYIMHHUX 3aXBOPIOBaHb,
30KpeMa, aTepoCcKJiepo3y, rinepTeHsii, aHriHy, cep-
1eBOi HeJocTaTHOCTI [3, 4].

Oxkpim nporo, noxifiHi nipuao[3,2-d|nipumiauHiB
3aCTOCOBYIOTHCS B KOMIIJIEKCHIU Teparil nonepej-
>KeHHs Ta JIiKyBaHHS iHQeKIiNHUX 3aXBOPIOBaHb,
BUKJIMKaHUX Bipycamu poauHu Flaviviridae, 30kpe-
Ma HCV (renatuty C) [5-8]. He MeH1I 3HaUUMO!IO €
bynkuia nipuzo[3,2-d|nipuMiguHiB sk girasaiB npu
BUBYEHHI JIOKaJTi3allil peLlenTopiB, 0 3HAXOAUTh 3aCTO-
CYBaHHA IIpM JIIKYBaHHI CTaHiB, BUK/JIWKaHUX IX Na-
TOJIOTIYHOIO aKTHUBALIEW B OpPraHi3Mi JIIOJAWHH, A0-
MalllHiX Ta ClIbCbKOTOCIOAApPChKUX TBapuH [9, 10].
Ba¢/1MBOIO XapaKTepUCTUKOI0 TAKUX KOHZ,EHCOBAaHHX
CHUCTEeM € 3He6O0JII0BaJIbHA i, IKa peasli3yeThCs LId-
XOM MoAyAsuil GyHKIil BaHIJI0iAHUX pelenTopiB
(VR1) [11]. MomentoBaHHSI aKTUBHOCTI KiIHE3UHOBOTO
6i/1ka MITOTHYHOTrO BepeTeHa 3a I0M0MOTO0 MOXi/I-
HUX nipuao[3,2-d|nipuMiguHOBOTO PAAY A€ MOXK-
JIUBICTb JIIKyBaHHS KJITUHHUX MpoJsidepaTUuBHUX
3aXBOpIOBaHb Ta po3Jaais [12].

CyTTeBUM GioMeUYHUM acleKToM QyHKIioOHA-
JlizoBaHuX nipupao|3,2-dlnipuminuHiB € ix 3acTocy-
BaHHA B POJIi aHTAroOHICTIB riCTaMiHOBUX peLenTo-
piB H3 [13, 14] Ta peLenTopa nenTUAHOTO TOPMOHY
rpesiny (GHSr-1A) npu saikyBaHHi fiabety Il Tuny i
oxxupiHHs [15]. He MeHII cepii03HUM TAKOX € JIiKy-
BaHHA MAalli€EHTIB i3 nepeJpaKOBUMHU ypaKEHHAMH,
Jle moxiHi mipuao[3,2-d|mipuMianHIB TposIBUIU cebe
SIK IHTi6iTOpPH POCTY NyXJIUHHUX KJIITHH [16].

Cepep npe/iICTaBHUKIB JaHOTO TUIY KOHZEHCOBA-
HUX NipUAONipUMIIMHOBUX CUCTEM TAaKOXK 3HAMJeHi
inri6iTopu ¢dosart-3anexxHux GepMeHTIB, 30KpeMa

AICAR (puboHykeoTH[ 5-aMiHOIMi1a30.1-4-KapboKc-
aminy) TpaHcdopminasu [17], TuposuHkinasu [18]
Ta BIJI-1-pubonyxkseasu H [19]. BapTo Takox 3a3Ha-
YHUTH, 110 MOJILUKIIYHI cnoayku 3 nipuao[3,2-d]|mi-
PHMIIMHOBUMH S1paMU XapaKTePU3YIOThCH BUCOKOIO
GaKTepHUIUAHOO Ai€to o0 Pseudomonas aeroginosa
Ta QYHTIIUAHOIO 10 BigHOIEHHIO A0 Fusarium i Can-
dida, sxa 6J1M3bKa 4,0 aKTUBHOCTI BiJloMOro aHTHo6io-
THKa L[UNpo¢JIoKcaiHy Ta npenaparty HictaTuny [20].

Jlo onrcaHuX METO/IIB O/lepKaHHS reTepoaHesbo-
BaHUX Nipu/o[3,2-d|nipuMinHiB HasexaThb ipuin-
KaTaJli30BaHe BHYTPiIHbOMOJIEKY/ISIPHE KPOC-CIIO-
JIydeHHs] TPeTUHHOTO aMiHHOro a6o amigHoro ¢par-
MEHTIB 2-TeTpariApoi3oxXiHOJIiHIINIKOIiHaMiAy, Kpoc-
croJiyyeHHs 3-i3oTionjjaHaTonipyuAnHO-2-KapOOKCH-
jaty 3 1,2-piaminamu a6o 1,2-amiHoTiosiamu 3a Byx-
BaJIbJJOM-XapTBiroM, HyKJieodpiibHa MiXKMOJIEKY/ISIpHA
I[UKJIi3anus i301iaHaTONipUIUHKAPOOKCUIIATIB i3 at-
KiJlaMiHaMu Ta LIMKJIOKOHAEeH callisl 2-Tiokconipuao-
nipuMiIMHOHIB i3 rifipa3oHoinranoreHigamu [21].

Pa3oM 3 TuUM, HejoCTaTHSA AOCAIIKEHICTb MoJIi-
UKJIYHUX CUCTeM i3 nipuao[3,2-d|nipuMiguHoBUM
dparMeHTOM € CIOHYKaJIbHUM MOMEHTOM Ji0 CTBO-
PEeHHSI HOBUX CeJIEKTUBHUX METO/iB CHHTE3Y Ta Jie-
TaJIbHOTO BUBYEHHH iX XIMiYHUX i 6i0/10TiYHUX BJIAC-
TUBOCTeN. EQEKTUBHUM MiAX0A0M JJisl AOCATHEHHS
i€l MeTU BUJIA€ThCS peakKllis esieKTpodiibHOI BHYTpi-
HbOMOJIeKyIsipHOI 1ukiizanii (EBL), sika panimie
6y.s1a ycninmHo onpo6oBaHa Ha 2-S-asikeHis(askiHi)
dyHKLioOHa/i30BaHUX TieHONipuMiguHax [22, 23], ni-
pasoJsionipuMiauHax [24-26], nipuzo|3,4-d|nipumi-
JvHax [27,28] Ta ntepugunax [29]. ImizazoniguHo- Ta
NipUMIiIMHOAHE/IOBaHHS 3 BUKOPHUCTAHHSIM METOAY
EBI] 6ys10 BAja/1o mpoIeMOHCTPOBAHO Ha MPHUKJIAIAX
2-N-ankeHiJ1(asKiHis) mipa3osiomipuMiauHiB [26] Ta mi-
puno[2,3-d|nipumigunis [30].

CTapToOBOIO CMOJIYKOIO /1 IPOBEJEHHS HAIIOT0
JOoCaimKeHHs cTaB 2-xjoponipuno[3,2-d|nipumiau-
HOH 1, aKHi B3a€EMOJI€IO0 3 BiAIIOBIAHMMU aMiHaMU
6yB nepeTBOpeHUM Ha 2-N-asin(LuHaMia)- noxigHi
2a,b i3 Buxosamu 82-83%. OcTtaHHI 6y/11 BUKOpHC-
TaHi fK KJIIOUOBi Cy6CTPATH B MpOliecax reTepoaHe-
JIFOBaHH4 3a flonomoroto peakuii EBL nig aiero moui-
¢dochopHoi kuciaotu ([IPK), loxy Ta apuiacynbde-
HIJIXJIOPUAIB.

Jns 2-N-aninnipuzio|3,2-d]nipuminyus-4(3H)-oHy 2a,
aTOM a30Ty B IipUIMHOBOMY LIMKJIi AKOI'0 po3Milie-
HUH B napa-noJiokeHHi /10 pyHKIioHAIbHOTO dpar-
MEHTA, BUsIBJIEHA CBOS crelrdika KUCJIOTHOI I[UKJTi-
3auii npu aii [IPK. 3okpema, Ha BiAMIHY Big mema-
a”asiora - nipuzo[2,3-d|nipuMiguHOHY, /5 TKOTO
XapaKTepHe aHTy/sIpHe aHeJI0BaHHA iMifia3o1ijuHO-
BOTO UKy py HarpiBaHHi B [I®K npu 110°C Bpo-
noBx 1rog [30], cy6cTpat 2a niggaerbes EBL Tibku
npu HarpiBaHHi peakuiiiHoi cymimi npu 140°C npo-
TArOM 3 To/l i3 yTBOPEHHSM JIiHIHHOT0 IPOAYKTY aHe-
JIOBAaHHA — AUTiipoiMiia3onipugonipuMiguHony 3.
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Cxema 1

B anasnoriyHux ymoBax 2-N-unuHaminnipuzao[3,2-d]
nipuMignHoH 2b nepeTBoploeThbCcA Ha Nipuao|[3,2-d|
nipumizgo[1,2-alnipumiaun-11(7H)-oH 4 i3 iHIHHUM
po3TallyBaHHSM retepo sazaep (cxema 1).

BUCHOBKM CTOCOBHO perioxiMii aHeJ/IloBaHHSA Ta
OyZ0BU CHHTE30BaHUX CIOJYK 3 Ta 4 3po6JieHO Ha
OCHOBI iX cieKTpaJibHUX NapameTpiB. Tak, B crieKTpax
AMP 3C cnocrepiratotbest curianu npu 159,10 m.u
Ta 159,97 M.4. BiANOBiAHO, 1[0 € XapaKTEPHUM [IJIsI
aToMa BYIJIEIl[l0 Kap6OoHiJIbHOI rPynu JiHIKHUX TPU-
UKJIIYHUX cucTeM [26]. BasieHTHI acuMeTpHYHi KO-
avBaHHA C=0 rpynu BKa3aHUX coJiyk B [Y-cnekT-
pax Bifj3Ha4yalOTbCS IHTEHCHBHUMU CMyTaMHU MpHU
1691-1694 cm’!, o migTBEp/KYE caMe JiHiHHE po3-
TalllyBaHHS reTeposiJiep.

[Ipu npoBeeHHi Hoouukizanii 2-anisiamMmiHo-
3aMminieHoro cy6cTpaTty 2a i3 BAKOPUCTAHHSM TPU-
KpPaTHOTO HaAJIUIIKY UOAY B OLITOBIM KMCJIOTI Ta MO-
JlaJIbILI00 06PO6KOI IEPBUHHO YTBOPEHOI coJti o u-
JIOM Ta alleTaTOM HaTpilo 6y/10 OTPUMaHO i3 BUX0/I0M
76% NpOAYKT periocesieKTUBHOTO aHEJ0BaHHsA — 1-
HonomeTtua-2,3-aurigpoiminazo[1,2-alnipuno[2,3-¢]
nipumiaun-5(1H)-ou 5. [Ipu npoBeeHHI aHaI0TiY-
HUX epeTBOpPeHb Y XyopodopMi cnocTepiraerbes
3HW)KEHHS CeJIEKTUBHOCTI Ta YTBOPEHHS CyMillli po-
JYKTIiB JBOX KOHKYPYIOUMX HaNPSIMKiB reTEPOLUKJIi-
3anii a"rysspHoi 5 Ta JsiHiAHOI 6 TpUPOAU Y CIIiB-
BifiHOWeHHI 9:1. OcTaHHIN QikcyeTbCs Tiabky B AMP
'H cniekTpi nepBUHHO yTBOPEHOI cyMilli coJiel i Horo
He BJIAa€ThCSA BUAIIMTH B NPOLIeCi oAaab10i 06p06-
ku. [Ipy jboMy BHXi/L Ma)KOpHOI clloJIyKH 5 Habara-
TO BUIIMU MOPIiBHAHO 3 BiAnoBiAHUM iMifazo[1,2-a]
nipugo[2,3-d|nipumigunom [30].

Jl1s1 cTpororo miZiTBeppKeHHS aHTIYJISIPHOL Oy10BU
HopoMeTHINOXiHOI 5 Gys10 mpoaHastizoBaHo [Y-ciektp
3i CMyrolo NOTJINHAaHHSA BaJleHTHUX KOJUBaHb Ipy-
nu C=0 npu 1644 cm! ta ciektp AMP 3C i3 ii ximiu-
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HUM 3CyBOM Iipu 166,80 M.4., 1[0 Y3TOJKYETHCA 3
nonepeHiMH eKClepUMEHTaJbHUMU JAHUMU CIIO-
pifiHeHUX cTpyKTYyp [26, 30]. [IpoToHM cyciiHix Mar-
HiTHO HeekBiBaseHTHUX rpyn C'H, CH,I Ta npoToH
apomaTtuyHoi cuctemu C°H 6ysnu inentudikoBani
3a JI0NIOMOTOI0 JIBOMipHOTO eKcniepuMeHTy SIMP H
NOSY, B sikomy 3adikcoBaHi BifioBifHI Kpoc-mikHy,
10 XapaKTepPHU3yIOTh CHiH-CIIHOBY B3aEMOZiI0 MiX
MPOTOHAMH BKa3aHUX Pyl Ta NiATBEPKYIOTh aH-
ryJsipHe po3TallyBaHHA reTeposzep y TPULHUKIIIU-
Hill cucTemi 5.

PesynbTaToOM B3aEMOAIl 2-LiIMHaMiJIaMiHONOXiJ-
Hoi 2b i3 HaZJIMITKOBOIO KiJIbKICTIO WOy B OLITOBiH
KHCJI0Ti a60 y xs10podopMi Ta noJasibIiior 06pooKoro
HoausioM i alleTaToM HaTpito € BUAIIEHUH i3 BUXO-
JloM 74% NpOAYKT perioce/leKTUBHOTO aHTY/ISIPHO-
ro aHeJitOBaHHSA - 2-Hof0-1-denin-3,4-gurigpo-1H-
nipugo|2,3-e]nipumigo[1,2-a]nipumigun-6(2H)-ox
7. Jly11 BCTAaHOBJIEHH perioxiMil reTepoaHe/l0OBaH-
H{ [JMHaMiZIbHOTO pparMeHTa B 33/JaHUX YMOBaX Ta
Oym0BU KiHIIEBOI crioyiyKy 7 HarliHopMaTHUBHIIIUM
BUABUBCA MeTo/ [Y-criekTpockonii, BaJieHTHI KoJIu-
BaHHS KapOOHIZIbHOI rpyNy B IKOMY NPOSIBJISIOTh-
csaipu 1650 cm! (cxema 2).

JocaimxeHHs1 perioxiMil aHe/IFOBaHHA iMiZla30J1b-
HOTO Ta NipuUMiAUHOBOTO s17ep A0 nipunol[3,2-d]mi-
PHMIiIMHOBOI CUCTEMH CIOJIYK 2a,b MpoBoAMIOCk Ta-
KOXX 13 BUKOPUCTAHHSM apyJicyibdeHiIxIopuiB 8a,b.
OckinibkU cybOeHINXI0PUU HAJIeXaTh JI0 CIa0KUX
esleKTpoiJIbHUX peareHTiB, y cepe/ioBUILAX 3 HU3b-
KO0 i0Hi3y1040l0 3/IaTHICTIO BiZIOYBa€ThCA MPOCTE
npueaHanHs ArSCl go osiedinis [31]. BctanoBJieHo,
10 peakuis cyabdeHinxmaopuy 8a i3 aninaminonmi-
puponipuMignHoM 2a y xaopodopmi nepebirae 3a
MexaHi3MoM Ad, 3 yTBOPEHHSIM NPOAYKTY HPUEA-
HaHHs 10 nojBifiHoro C=C 3B’s13Ky CyOCTpaTy IPOTH
npaBusia MapKoBHiKoBa 9, IKHU# XxapaKTePU3YETbCS
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Cxema 2

CMYTOI0 NOIJIMHAHHS KapOoHibHOI rpymnu B [4Y-cnekTpi
npu 1691 cm! Ta pikcyeThcsa B XxpoMaToOMac-CrieKTpi
sIK OCHOBHUM NpoAyKT (m/z 361 [M+1]*) (cxema 3).

3amiHa xsiopodopMy Ha GiJbIll TOJAPHUN HITPO-
MeTaH Ta BUKOPUCTAaHHA eKBiBaJIEeHTHOI KiJIbKOCTI
NepXJIopaTy JiTiro AK «JomiHr-706aBku» [31, 32] 103-
BOJISIFOTh 3MICTUTH HAaNPsIMOK nepebiry peaxii B 6ik
NPOLECY aHeTI0OBaHHA HOBUX reTePOLIMKJIIB [0 MpHI0-
MipUMIZJUHOBOI CUCTeMU. PaHille gocaipkeHa HaMu
peakiis nukJaocyabdeHinoBaHHA 2-N(S)-pyHKIio-
HaJtizoBaHuX mipuo|2,3-d|mipumiavHiB, nipuao[3,4-d]
nipuMiguHiB Ta nTepuguHiB [28-30] BigzHauuaack
BUCOKOIO perio- Ta CTepeoceJIeKTUBHICTIO i Ha Cy6-
cTparti 2b, npoTe aHe/I0BaHHA a/liJIbHOIO pparMeHTa
CIIOJIYKH 2a BUSIBUJIOCh MEHII CeJIEKTUBHUM Y N1OPiB-
HSIHHI 3 monepeHiMU npukaagamu [28-30] Ta Bia-
O6yBa€eTbCs 3 yTBOPEHHSM JIBOX THUIIIB i30MepHUX NIPO-
aykTiB 10 Ta 11, 1110 € 6iibII XapaKTEPHUM J1J1sI HEKOH-
JIEHCOBaHUX NMipuMiguHoBUX cucTeM [33, 34]. [Ipu
JOTPHMMaHHI IpenapaTUBHUX 0COGJIMBOCTEN TaKOro
TUILy IIepeTBOPEHb, 30KpeMa, IPpOBeJJeHHA peaKliil

O |
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B CUJIBHOIOJIAPHOMY HiTpOMeTaHi B MPUCYTHOCTI
nepxJiopary JiTito 6yJi0 3peasi3oBaHO aHeJI0BaHHS
iMiZ1a30/1iIMHOBOrO Ta TeTParigponipuMiJAHOBOTO
saJiep aJKeHiQyHKIiOHAaIbHUX 3aMiCHUKIB 3a iMiH-
HUM Ta aMiJHUM aTOMaMHU HITPOTeHY i OTpUMaHi
NOoJIiLUKJIIYHI TPOAYKTH aHTyasspHoi 10 Ta aiHiliHOI
12 6y0BY BiiNOBiAHO. YTBOpEHHS JIiHIHHO]I cUCTe-
mu 11 dpikcyetbes B [IMP ciekTpi mepBUHHO yTBOpe-
HOI CyMili mepxJiopaTiB Ta He CIIOCTEPIraeETbCA NPHU
nojasnbliii 06pob1i aneTaToM HaTpito (cxema 4).
[TornmHaHHA Kap6oHiIbHOI rpynu B [Y-criekTpax
cnosyk 10,12 (1694 ta 1697 cm™ BignosiaHo) Ta ii
curHasu B SIMP 13C ciektpax npu 160.121162.09 m.u.
BKa3ylOTb Ha JIiHiliHe po3TallyBaHHS reTepos/ep B
oJlepXKaHUX CUCTEeMaX, 1110 IPUHLIMIIOBO BiZIpi3HAETbCA
Biz perioximii EBI] cnopigHeHux asauHonipumiiuHoO-
Bux cucreM [28-30]. [IpuurHa Takoro pakry, Haul-
BiporigHilie, 06yMoBJieHa BIJIMBOM aToMa a30Ty B
nipUAMHOBOMY LIMKJIi HA HyKJeodisbHiCTh aTOMIB
a30Ty NipUMIiJMHOBOTO [JUKJIY | BACOKOI HMOBIPHICTIO
yTBOpPEHHS BHYTPIIIHBOT'0 BOAHEBOTO 3B’ 3Ky M-

SAr

8a, 9: Ar = 4-Me-C;H,

Cxema 3

51



ISSN 2308-8303

Journal of Organic and Pharmaceutical Chemistry. — 2016. — Vol. 14, Iss. 4 (56)

10

@)

= N

L

N
H

12
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Cxema 4

XOM OKCHUMIiHO-aMiZHOI TayTOMepil Ta KOOpAUHAL il
TiAPOKCUJIbHOI IPYIIY HENOAIJIEHOK eJIEKTPOHHOI0
[1apOI0 ATOMA HITPOTeHY NipUAUHOBOTO A4pa.

Jl/1s1 foCcTOBipHOTO BCTAHOBJIEHHS G6Y/I0BU HOBOI
TPULUKJIIYHOI criosiyku 10 6yJ10 3aCTOCOBAHO METOZ,
ZBoMipHoI kopesisAnii NOESY, HagBHICTb xapakTepHHUX
KPOC-TIiKiB, B SIKill Bi/JloOpaka€ CIiH-CITIHOBY B3aEMO-
JIif0 TPOTOHIB MarHiTHO-HeeKBiBaJleHTHUX rpyn C'H,
CH,I Ta npotoHa apomatuuHoi cuctemu C°H, mo cy-
nepe4ynuThb JaHUM [Y-crieKTpockomnil Ta BKa3ye Ha aH-
T'yJIIpHe po3TalllyBaHHA reTeposjep Y TPULLUKIIIY-
Hil cTpykTypi 10. AHani3 OTpUMaHUX TAKUM YUHOM

pe3y/bTaTiB II0Ka3as, 10 Ma€ Micue NpoTOTPOIHA
TayTOMepisi I'yaHiZIMHOBOIr0 ¢parMeHTa Ta BUILA Bi-
POTriAHICTb 3HAXO/PKEHHS KiHLlIeBOI'0 IPOAYKTY y dop-
Mi 1,2-purigpoiminazo[1,2-a]nipuzno[2,3-e] nipumigyH-
5(4H)-ony, a He 2,3-gurigpoiminazo[1,2-a]nipugo
[2,3-e]nipumiguH-5(1H)-0Hy, ik 6y/10 BCTAHOBJIEHO
y nolnepeaHix ekciepuMeHTax [26, 30].

Jlis1 3'sicyBaHHS peasibHOI 6y10BH criosiyku 12 6yJ1o
BUKOpHCTaHO MeToz *C-H reTeposizepHoi Kopessiii
yepe3 oauH (HSQC) ta yepes 2-3 (HMBCGP) ximiyHi
3B’A3KH, 1110 J03BOJIMJIO HaJliHHO CIiBBiJHECTH BiJ-
[IOBIJHO NIPOTOHOBAHI Ta BY3JI0Bi aTOMU BYTIJIEL 0.

10

Cxema 5
52

12

Bisyanisauis ocHoBHux cnekTpiB NOESY ans cnonyku 10 Ta reteposigepHoi kopensuii HMBC gns cnonyku 12.
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Ta6bnuua 1
Buxoawm, KOHCTaHTK Ta pe3ynbTaThi eNeMeHTHOro aHanisy cnonyk 2-5,7,9, 10, 12
Crionyka Buxin,% T . °C 3HangeHo, % BpyTTO- O6uncneHo,%
C H N ¢$opmyna C H N

2a 83 244-246 | 60,04 | 5,06 27,75 C,oH,,N,O 59,40 | 4,98 27,71

2b 82 268-270 | 69,03 5,04 20,09 C,.H..N,O 69,05 5,07 20,13

3 84 >300 60,03 4,92 28,64 C,oH,(N,O 59,40 4,98 27,71

4 71 >300 68,94 | 4,89 20,20 C,.H..N,0 69,05 5,07 20,13

5 76 248-252 | 36,74 2,91 16,96 C,oHIN,O 36,61 2,76 17,08

7 74 262-264 | 48,43 3,36 14,01 C,¢H,5IN,O 47,54 3,24 13,86

9 51 219221 | 56,63 | 4,62 1568 | C,H,,CINOS | 5658 | 4,75 15,53

10 59 163-165 | 63,18 5,04 17,35 C,H,.N,0S 62,94 | 4,97 17,27

12 68 151-152C 68,85 5,15 14,24 C,5H,0N,0S 68,98 5,03 13,99
HasBHicTb kopessnii mixk atomom C°H (5,83 m.4.) BizoMo, 110 noyK i CTBOpEHHS HOBUX JIIKapCh-

TeTpariJipo-nipuMiIMHOBOTO IIUKJY Ta KapOOHiJb-  KUX NpenapaTiB NoB’si3aHUM K 31 3HAYHUMU MaTe-
HuM atomoM C!? (160,12 M.4.) NipUMiJUHOHOBOTO  piaJIbLHUMH BUTPATAMH, TaK i 3 pU3MKaMH OTPUMaH-
dparMeHTa y3ro/KyeThCs i3 pe3y/ibTaTaMU BUMIpiB  Hsl HETaTUBHUX PE3YJIBTATIB, 30KpeMa, Mo6GIYHUX edek-
[4- ta IMP '3C cnekTpiB i mifTBepAKy€ JiHiAHY 6y-  TiB Ta ToKCcU4YHOCTI. KOMIT'IoTepHUI IPOTHO3 L{iJIbO-
JloBy criosiyku 12 (cxema 5, Ta6u. 1, 2). BOI'0 Ta N06i4HUX edeKTiB papMaKoJOridyHOTO npe-

Ta6bnuya 2

CneKTparnbHi xapakTepucTnkm cnonyk 2-5,7,9, 10, 12

IY-cnekTp
Cnonyka | KBr, v, cv™

=0

Cnektp AMP 'H, *C, AMCO-d, (CF,COOD), §, m.u. (KCCB, J, I'u)

1 2

3

2a

Cnektp AMP 'H, AMCO-d,: 3,99-4,02 m (2H, CH,), 5,12 5 (1H, CH=,J10,4 Tu), 5,24 5 (1H, CH=,J18
), 5,93-5,96 m (1H, =CH), 6,53-6,55 m (1H, NH), 7,54  (1H, H’, J4,0 Tu), 7,64 A (1H, H% J 10,0 'y),
8,39-8,40 m (1H, H%), 11,40-11,42 m (1H, NH)

2b

Cnektp AMP 'H, AMCO-d,: 4,15-4,17 m (2H, CH,), 6,36-6,43 m (1H, CH-Ph), 6,59 g (1H, =CH, J 16,0
), 7,23-7,25m (1H,,,,.), 7,35-7,34 m (2H,,,,.), 7,42-7,44 m (2H ,7,53-7,56 m (1H, H"), 7,67 o (1H,
Hg, J8,4 ), 8,39 c (1H, H%), 11,11-11,15 m (1H, NH)

apom)

3 1694

Cnektp AMP 'H, IMCO-d,: 1,43 A (3H, CH,, J 6,3 Tu), 3,21-3,26 m (1H, CH), 3,77-3,83 m (TH, CH),
4,71-4,75m (1H, CH), 7,51-7,54 m (1H, H8), 7,59-7,62 m (1H, H°), 7,95-7,97 m (1H, NH), 8,38-8,39 m (1H,
H?); CF,COOD: 2,40 A (3H, CH,,J 5,2 Tu), 4,50-4,53 m (1H, CH), 4,66-4,69 m (1H, CH), 5,83-5,84 m (1H, CH),
9,06-9,08 m (1H, H?), 9,44-9,45 m (1H, H’), 9,65 m (1H, H"); Cnektp AMP *C, AIMCO-d: 18,98 (CH,), 47,61
(©),51,77 (C3), 128,59 (C5), 132,76 (C°), 135,32 (C*), 144,51 (C'), 148,39 (C*), 154,47 (C'*), 159,11 (C)

4 1691

Cnextp AMP 'H, AMCO-d,;: 2,19-2,22 m (2H, CH,), 2,76-2,80 m (1H, CH), 3,16-3,19 m (1H, CH), 6,01-
6,03 M (TH, CH), 7,10-7,12 M (2H,,,,), 7.27-7,29 M (TH,,,,,), 7,33-7,35 M (2H,,,,,,), 7,54-7,55 m (1H, H?),),
7,57-7,58 m (TH, H¥), 8,06-8,08 m (TH, NH), 8,34-8,35 m (TH, H); Cniektp AIMP 13C, IMCO-d,;: 26,59
(C?), 34,92 (C7), 52,54 (C9), 125,87 (2C,0,.), 127,74 (Cypo,,)s 128,74 (C%), 129,12 (2C,,,), 132,16 (CY),
133,07 (C,,,,), 140,44 (C*), 144,24 (C?), 147,73 (C''9), 150,41 (C*%), 159,97 (C'"); CF,COOD: 25,21 (C¥),
36,43 (C'), 56,36 (C?), 123,03 (C%), 124,96 (2C,.,,.), 129,93 (3C,50,.), 133,57 (C, ), 135,39 (C*), 136,85
(C*0), 138,61 (C?), 142,30 (C''), 150,30 (C*9), 153,14 (C")

apom. aporw.)

5 1644

Cnektp AMP 'H, AMCO-d,: 3,39-3,42 m (1H, CH), 3,56-3,60 m (1H, CH), 3,79-3,85 m (1H, CH), 3,89-3,96 m
(1H, CH), 4,88-4,93 m (1H, H%), 7,61-7,63 m (1H, H®), 7,83 o (1H, H* J 7,8 Tu), 8,36-8,39 m (1H, NH),
8,48-8,50 m (1H, H"); CnekTp AMP 3C, AMCO-d,: 10,36 (CH,l), 47,68 (C?), 55,52 (C"), 122,75 (C?),
128,21 (C8), 134,07 (C*9), 135,50 (C*?), 145,35 (C’), 157,42 (C*), 166,80 (C°)

7 1650

CnekTp AMP 'H, IMCO-d,;: 3,57-3,58 M (2H, CH,), 5,12-5,13 m (1H,), 6,09 ¢ (1H, CH), 7,36-7,41 m
(5Hapou)s 7,52-7,54 M (1H, H?), 7,64-7,65 m (1H, H'%), 8,51-8,52 m (TH, H%), 8,89-8,93 M (TH, NH);
CF,COOD: 4,09-4,16 M (2H, CH,), 5,19-5,20 M (1H,), 6,33 ¢ (1H, CH), 7,61-7,62 M (2H,,,,,), 7,73-7,75
M (3H,,,,), 8,58-8,59 M (TH, H?), 8,69-8,70 M (TH, H'9), 9,26 m (1H, H¥); CnekTp AMP 'C, CF,COOD:
10,78 (C?), 44,23 (C), 68,96 (C"), 125,15 (C'9), 130,75 (2C,,,+C?), 131,21 (2C,,,,), 132,99 (C
133,99 (C?), 139,32 (C%), 141,12 (C'%%), 149,02 (C*), 152,64 (C%)

apom. apaM.)'
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lpodosxxeHHs mabi. 2

1 2 3
Crektp AAIMP 'H, IMCO-d,: 2,08 ¢ (1H, NH), 2,26 ¢ (3H, CH,), 3,63-3,65 m (1H, CH), 3,75-3,79 m (1H,

9 1691  |CH), 3,88-3,90 M (2H, CH,),7,16 & (2H,,,,, J 7,6 TW), 7,45 A (2H,,,,., J 8 T), 7,77-7,80 m (1H, H"), 7,92-
7,95m (TH, NH), 7,98 g (1H, H2, J 8 Twy), 8,53 f (TH, H°,J 3,6 Twy)
Crektp AMP 'H, AMCO-d,;: 2,10 ¢ (3H, CH), 3,24-3,27 m (1H, CH), 3,73-3,77 m (1H, CH), 3,79-3,82 m (TH,
CH), 4,00-4,05 m (TH, CH), 5,22-5,23 m (1H, CH), 6,78 & 2H,,,., 8 T, 7,10 A (2H,,,,, J 8 T), 7,64-7,66

10 1694  |m(1H,H?), 7,80 5 (1H, H’, J8 ), 8,48 A (TH, H’,J 4 Ty); Criektp AAMP 13C, AMCO-d,: 20,98 (CH,), 36,68
(CH,), 46,78 (CH,), 57,13 (CH), 123,45 (C,,,,,), 128,68 (C*), 129,88 (2C,,,,,) 130,35 (C,,,,,), 130,98 (2C,,..),
132,72 (C5%), 135,51 (C9), 137,23 (C?), 145,28 (C"), 154,92 (C'*), 162,09 (C?)
Cnekp AAMP 'H, AMCO-d,:2,32 ¢ (3H, CHs), 3,21-3,23 M (2H, CH,), 4,19 c (1H, CH), 5,83 c (1H, CH), 7,06 4
(2Hqporsr /6,8 T), 7,22 1 (2H,,0,,, I 8 T, 7,31 A& (1H 1,/ 7,2 T, 7,36 & (2H 16,/ 6,8 1), 7,44 B (2H ., /8

12 1607 | T 7.59-7,61 M (1H, HY), 7,64-7,65 m (1H, H?), 8.27-8,28 m (1H, NH), 8,38-8,39 m (TH, H); Crietp AIMP °C,
[IMCO-d;: 21,18 (CH,), 39,01 (CH,), 44,08 (CH), 56,20 (CH), 125,87 (2C,,,,,), 12842 (C,,,,,), 129,01 (C,,,,,)s
129,35 (C*), 129,46 (2C,,,,.), 130,62 (2C,,.,), 132,44 (C), 132,99 (2C,,,,), 133,07 (C,p0,,): 138,29 (C,p),
139,08 (C''9), 144,69 (C2), 147,71 (C*9), 149,45 (C54), 160,12 (C"")

napaTy Ha paHHIX CTa/jifIX BUBYEHHS J103BOJISIE ONTH-
Mi3yBaTH BUOIp A0CTiAKyBaHUX 6a30BUX CTPYKTYP
Ta 3HU3UTU CyMapHi BUTPATH Ha po3po6kH [35, 36].
EdeKTUBHUM Cy4yacHUM iHCTPYyMEHTOM BUpIillleHHS
1iei mpo6.JieMu BucTynae mporpama PASS Online, 31aTHa
nporHo3yBaTu 4300 Buau papMakosioriuHoi aKTUB-
HOCTi pe4OBUHU Ha OCHOBI ii CTPYKTypHOI dopMysy,
BKJIIOYAIO4YX $papMakosoriyHi epeKkTH Ta MexaHi3MU
Jii [37, 38]. InpopmaLiiiHa 6a3a AaHUX, KA € OCHO-
BOIO BUGIPKHU Ta OCTIHHO OHOBJIIOETHCS, HAPAXOBYE
THUCSAYI 6i0JI0TIYHO aKTUBHUX PEYOBHUH Ta OXOILJIIOE
6inbIIicTh cybCcTaHLiH i TiKapcbKUX Mpenaparisb, 10
3HAXOAAThCSA Ha CTAil KJiHIYHOTO BUBUYeHHS. BcTa-
HOBJIEHO, L[]0 TOYHICTh KOMIT IOTEPHOI0 MPOrHO3Y Ha
300% mnepeBulIye NporHo3yBaHHs ekcnepTis [39].
[Iporpama akTHUBHOCTI pedoBHH PASS y BUubop1i npe-
CTaBJleHa KiJIbKiCHO: HasaBHIcTb (P,) abo BiAcTyTHICTb
(P,), mo MaroTh 3HaY€eHHS Bij Hy/A 1,0 OAUHULL.

Buxo/isiuu 3 Toro GpakTy, 10 reTepoaHeboBaHi
noxigHi nipuzo[3,2-d|nipumiguHiB BigoMmi sik pedo-
BUHM 3 QYHTIIUAHOIO [Ii€10, BUIAaBAJIOCh IOLIBHUM
npoBecTH Beprdikalito MpaKTUYHUX Ta CIPOTHO30-
BaHUX BJIACTUBOCTEHN BiZJlOMOI aKTUBHOI CIIOJIYKH 3
METOI0 HiATBEPKEHHS MOIIYKY Ta PO3POOKH HOBHX
dyHKIioHATI30BaHUX MOXiAHUX (cxeMa 6).

s cionyku 13 (11H-gunipupo[1,2-a:3%,2 -d]mi-
puMinnH-11-0Hy) i3 BUCOKMM OAKTEPULIUIHUM Ta
dynrinuaaum edpextoM [20] 6yB BUKOHAHUIN KOMIT 10-
TepHUH TporHo3 3a nporpamoro PASS Online, pesysb-
TaTU SIKOTO LIJIKOBUTO y3TOJKYIOTbhCS 3 €KCIIEPU-

O
/N NT X
N N/ =
13

Cxema 6
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MEeHTaJbHUMU JAaHUMHU MO UUX BUJAX aKTUBHOCTI.
Lleit pakT cTaB BaroMolo MiJiCTaBoo [Jisl IPOTHO3Y
crieKTpa UMOBIpHOI Ziii B psAly HOBUX TeTepoaHe bo-
BaHUX Mipuao[3,2-d|mipuMiIUHIB 3 METOO BUSIBJIEHHS
cepeJl HUX GionepcrneKTUBHUX peYOBUH (TabJ1. 3).

AHauti3 BipTya/JIbHOI'O CKPUHIHTY CHHTE30BaHUX
cnoayk 3-5,7,9, 10, 12 nokasas, 1110 BOHU CXUJIbHI
BUSIBJIATH LIUPOKUU CIEKTP 6i0aKTUBHOCTI Ta Me-
xaHi3MiB ii peasnizanii (Ta6.1. 3). HaiiBuii 3HaueHHs
HasBHOCTI akTUBHOCTI (P, = 0.623-0.845) cnocTepi-
raloThCs AJ1 MOTEHI[IMHOI aHTaroHiCTUYHOI il 1040
HiIKOTHHOBUX pPeleNTOPiB Pi3HOT0 CyOOAUMHHUYHOTO
CKJIAJLY, LII0 MOKe Oy TH BUKOPUCTAHO MPH JIOCITiKEH-
Hi 3aXBOpPIOBaHb ayTOIMYHHOTO XapaKTepy, 30KpeMa,
MiacTeHii Ta xBopo6u AsbIireiiMmepa, BUKJIUKAHUX
aucoyHkKuieo N-aleTUIX0JAiHOBUX PeLeNnTOoPiB.

[ToTeHuiina 3aaTHicTh nipuao[3,2-d|nipumigu-
HiB 3-5, 7 10 iHri6yBaHHs R(S)-6-TiApOKCUHIKOTHH-
okcupasu (P,=0,514-0,595), xsioponepokcuiasu
(P,=0,526) Ta okcupopeaykrasu ¢pranat 4,5-aiokcu-
reHasu (P, = 0,518) BigkpuBae nepcrneKTUBYy ix no-
JJIBLLINX JOC/Ii/PKEHD SK areHTiB aHTUOKCUJAHTHOTO
3aXUCTY KJITHH.

[Hinianisa Tpancasnii 6aratbox PHK-BMicHUX Bi-
pyciB, 3okpeMa, BLJI, renatutiB A Ta C [40] nepeoi-
rae 3a KenHe3saJiexkKHUM MexaHi3aMoM npH y4dacTi IRES
( Internal Ribosome Entry Site — fii1iHKa BHYTPilLHBOI
ocasiku pu6ocoMu), TokasizoBanux B 5 -HTO [41],
1110 No36aBJisi€e HEOOXiIAHOCTI Y CK/Ia/laHHI nepefiHi-
1[iaTOPHOTO0 6IJIKOBOT'O KOMILJIEKCY Ta CTBOPIOE NEpe/-
YMOBHU [JIJIs LIBUJKOTO PO3MHOXKeHHS Bipycy [42].
BipTyasibHUI CKPUHIHT I0KAa3aB, 10 Ha BiIMiHY Bij,
TecT-cnosiyku 13 TpunukJiiudi cuctemu 3-5, 7, 9,
10, 12 xapaKTepHU3yHOTbCA BUCOKOK HMOBIpHICTIO
(P,=0,511-0,639) npoTuBipycHOi aKTUBHOCT] 151~
XoM iHri6yBaHHs ainssHkY IRES.

MexaHi3M onucaHoi 6aKTepULUAHOI Aii CIOJYKU
nopiBHsAHHA 13 [20] migTBep/>KYETHCSI BACOKKUM 3Ha-
yeHHAM HMoBipHocTi (P, = 0,725) iHri6yBaTu nceBzo-
JIi3WH, OCHOBHOIO 6i0JI0TIYHOI0 QPYHKIIi€IO IKOTO BHC-
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Ta6bnuuya 3
Pe3ynbrati BipTyanbHOro CKpuHiHry cnonyk 3-7, 9, 10, 12 3a HanbinbLu BUpaXKeHMM BUAaMm aktmeHocTi 0,5<P,<0,7
2| 9% . | £. | €. | ¢ . . S
o~ S < € < .2 % 8 5 8 s @ = o
28 | 29| ©5 | €5 | €5 | R. | £ S8,.| = = 9
R = S o St St °Sg | 58¢g¢ = < 5
v c g ¢ v © X'c = o5 ,—525 £ c 9)
Cnonyka c © © €5 o o o0 20 n = =
s o= Yo prarfiite] v Q v < ~ O C L BS o
o8 c 9 o a g8 o3 S £ £:5c o S o
S a 2o L9 £ £ =T o 7= = S z
28 | 28 | Fe | eF | ¥ | 2 & Q 2
3 0,746 0,640 - 0,515 0,526 0,518 0,639 0,609 0,568
4 0,843 0,758 0,623 0,595 0,538 - - 0,612 0,545 0,773
5 0,746 0,640 - 0,515 0,526 0,518 0,580 0,558 -
7 0,736 0,633 - 0,568 0,514 - - 0,563 0,552 0,703
9 - - 0,662 - - - 0,511 - -
10 - - 0,845 - - - - - -
12 0,775 0,679 <0.5 0,714 0,721 0,621 0,756 - 0,723 <0.5

Tymae 3a6e3MeveHHs] )KUBJIeHHs 6akTepii Pseudomonas
aeroginosa. Inst [OCHiHKeHUX KOHZIEHCOBAHUX MipHU10-
NipUMIZIMHOBUX NOXiJHUX TAKOX XapaKTepHI BiIHOCHO
BUCOKi mokasHuku (P, = 0,545-0,609), wo € Baro-
MHMM HiATPYHTAM [AJiF IX OAAJIBIIOTO0 AOCAiPKEHHA
SIK TOTEHI[iIHHO aKTUBHUX GAKTEPULUAHHUX areHTiB.

Cepen oTpuMaHux 3a jornoMoroto PASS Online pe-
3yJIbTATiB CKPUHIHTY BapTO Bi/I3HAUUTU BUCOKY Ha0-
JIVDKEHICTB TiIpOBaHUX MiPUAOMIPUMIAONIIPUMIIUHIB
4(P,=0,703)Ta7 (P,=0,773) 10 HOOTPONHUX areH-
TiB, y CIEKTPI KJIHIYHOI aKTUBHOCTI AKUX BUAIAIOTH
HacTynHi epeKTH: BIUIMB Ha MOPYIIeHi BUII KOPKOBI
byHKii, piBeHb Cy/KeHb | KDUTHYHUX MOXKJIUBOCTEH,
NOJIiNIIEeHHS] KOPTHUKAJIbHOT'0 KOHTPOJIIO CyOKOPTH-
KaJIbHOI aKTUBHOCTI, MMCJIEHHS, yBaru Ta MoBHU. Crio-
JiyKa 4 TaKoK BiI3HAYA€ETHCA CEPESHbOI0 BIPOTiHICTIO
TepaneBTUYHOTO 3HaUYEeHHS NpPHU JIiKyBaHHI HEWpo-
JlereHepaTUBHUX po3naagi (P, = 0,562), npu none-
pemKeHHi Ta JliKyBaHHi xBopooH [lapkincoHa (P, =0,532),
aTepoCKJIepo3y KOpoHapHUX (ilieMiyHa XBopoba ceplist)
Ta uepebpasbHux cyguH (P, = 0,551), aki ocTraHHIM
4acoM € MOLIWPEeHUMHU 3aXBOPHOBAHHAMU HaBITh ce-
pen el BikoM 0 30 pokiB.

Cuip 3a3HayMTY, 10 [J15 JIHIMHOTO iMigazonipuao-
nipumMiauHy 3 op</, i3 BullleHaBeleHUMH JJaHUMH 3a-
¢dikcoBaHa HMOBIpHICTb aKTUBHOCTI 32 IHIIMMU BaXK-
JINBUMM NNOKa3HMKaMH, 30KpeMa, CTEeHUYHOCTI IPOTH
oxxupinHg (P, = 0,594), crumysnsanii ¢yHKIii HUpOK
(P, = 0,525) Ta inri6yBanHsa ¢epenokcua HAJID-
okcugopeaykrasu (P, = 0.524), mo y3romKyerbcs 3
BipTyaJIbHUM JIOCJII/PKEHHAM KOHTPOJIBHOI CIIoJIyKHU 13
(P,=0,787).

PloaonoxiAHa 5, Ha BiAMiHy Bij iHIIMX NpUKJIa-
JiB, CXWIbHa /10 iHTi6y101040i Aji /10 KoeH3uM-B cynbdo-
etuitioTpaHcdepasu (P, = 0,572), 1o BiikprBae nepc-
[eKTUBY peryJIl0BaHHsI NeBHUX 6ioxiMiuHUX npoLe-
CiB 1LL/1AXOM PpepMeHTATUBHOT O KOHTPOJIIO.

Buii 3a cepesHi NOKa3HUKHU BipOTigHOCTI 3a-
rajbHoi HeomiacTu4yHoi akTuBHOCTI (P, = 0,580) Ta
CeJIEKTUBHOI NPOTUIYXJIMHHOI il 1110/10 HEXO/KKIHCh-
kol jiimdomu (paky simdpaTtuyuHoi cuctemu) (P, = 0,680)
BUSIBJIEH] IPY IPOBe/IeHHI KOMIT'IOTEPHOr'0 CKPUHIHTY
CIIOJIYKH 7.

Tak¥M YMHOM, [JaHi BipTyaJIbHOI'O CKPHUHIHTY I10-
Ka3yloTh, L]0 CUHTEe30BaHI reTepoaHe/IboOBaHi Mipuio
[3,2-d]nipuMiguHU MOXKYTh BUSIBJISATH NOTEHIINHY
IPOTUINYXJIMHHY, 6aKTepULIU/HY, TPOTHUBIPYCHY, HOO-
TPONIYHY aKTUBHICTb Ta MalOTh CXUJIBHICTD 10 y4acTi
y 6ioxiMiYHUX Mpoliecax ULJISIXOM aHTAaroHiCTUYHOI,
aroHicTU4yHoOiI Ail a6o iHribyBaHHS NpeCTaBHUKIB
pi3HUX KJaciB pepMeHTiIB.

ExcnepuMeHTasibHa YyaCTUHa

TeMnepartypa 1n/iaB/IeHHs YCiX CHHTE€30BaHUX pe-
YOBHH BM3Havya/1ach Ha NpUJIa/i 3 KalisipHOIO TPy6-
Ko1o i He kopuryBasack. Cnektpu IMP 'H Ta *C pos-
yuHiB y DMSO-d,, CDCl, a6o CF,CO0D BumiproBasinch
Ha cnekTpoMeTpi Bruker Advance DRX-500 (500.13
Ta 125.75 MI' BiAnoBiAHO), BHYTPIllIHIN cTaHAAPT —
TMC, KOHCTaHTHU CHiH-CIIIHOBOI B3aeMOZII nojaHi y I'n.
[Y-cnekTpu BUMiproBaucs Ha crieKTpoMeTpi Bruker
Vertex 70 y TabaeTkax KBr. XpoMaTomac-cnekTpu
peecTpyBasvcsa Ha npunaji Agilent 110.

2-Anin(puHamiz)aminonipuao[3,2-dloipumi-
AuH-4(3H)-oum 2a,b. Cycnensito 5,45 r (0,03 Mouib)
2-xyoponipuzo[3,2-dlnipumiguu-4(3H)-ony 1 Ta
0,09 Moub anis(uuuamisa)aminy y 100 My eTraHosty
KUIT'SITUJIM BOPOAOBXK 4-5 roj. Peakuiliny cymim
OXO0JIO/IPKYBaJH, oca/] BifipinbTpoByBasy, NOCIi10B-
HO npoMuBasu 50 MJ BoAu, 25 MJ1 eTaHOJy Ta BU-
CylIyBaJIH.

3-MeTu.i-2,3-aurigpoimigaso[1,2-ajonipugo
[3,2-d|nipumiaun-5(1H)-oH (3), 9-penin-8,9-au-
riapo-6H-nipupo[3,2-d]nipumigo[1°,2-a]uipu-
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MiguH-11(7H)-oH (4). 2 Mmosb cniosyky 2a,b Ha-
rpiBasiu npu nepemimyBanHi y 10 r [I®K npu 140°C
npoTaroM 3 rof. PeakuiliHy cyMilll 0X0J10/1>KyBaJiy,
BUJIMBaJ/IM Ha 60 T JiboAy, HEWTpasi3yBasu Hacu4e-
HUM PO3YMHOM Oikap6oHaTy HaTpiw 10 pH 7-8. Y-
BOpEHUN ocaji BiAQibTpOByBa/U, MPOMHUBAIH HOCTi-
JIOBHO Ha ¢inbTpi 15 M1 Bogu, 15 mMu1 i3onpornisioBo-
IO CIIUPTY Ta BUCYILIYBaJIH.
1-ﬁoaomeTnn-Z,B-,ani,upoiMi,qaso[1,2-a]ni-
pupo|2,3-ejnipumigun-5(1H)-oH (5), 2-ioxo-1-de-
Hin-3,4-auriapo-1H-nipuao|2,3-ejuipumiao [1,2-a]
nipuMiguH-6(2H)-oH (7). [lo 3 MMoJib criosiyku 2a,b
y 30 MJ1 OLITOBOI KUCJIOTU NMOBIJIBHO IIPU NEepeMilly-
BaHHI JjofjaBaiu po3uuH 9 MMoJb (2,33 r) oAy y
100 M1 ouToBOI KMCaO0TU. Yepe3 48 ro yTBOpeHU
coJienoZi6HMN NPoAYKT BiAdiibTpoByBaIy, IPOMHU-
Basu 20 MJ1 o1 TOBOI KUCA0TH, 30 MJI reKCaHy, po3-
yuHAANA y 20 MJ aneToHy. /o yTBOPEHOTO PO3YHUHY
NOCTYIIOBO NIPH OXOJIOJKEHHI JIbOZAHOI0 BOJ0I0 J10-
JlaBaJId pO34MH WOAUAY HATPilo B alleToHi. YTBOpe-
HUM ocaj Hoauay BiadinbTpoBYBasiH, IPOMUBAIU
aleTOHOM, FeKCaHOM, a OTiM PO34YMHSAIN y 5 MJI Me-
TaHoJy. /o oTpMMaHo]1 cyMilli AoJaBaid JBOKpaT-
HHU HaJJIMIIOK alleTaTy HaTpilo Ta epeMillyBaiy
BIPOJIOB:K 8 ro/l. YTBopeHy 0CHOBY 5, 7 BiidinbTpo-
ByBaJI, IPOMUBAJIU BOZ,010, METAHOJIOM, 'eKCAaHOM
Ta BUCYILLyBaJU.
2-{[3-Xn10po-2-(n-Toniancynbdania)npomisn]
amiHo}mipugo|3,2-d|nipumigun-4(1H)-oH (9). [lo
cycnensii 0,50 r (2,5 MmoJb) crioniyku 2ay 10 ma
xjs0podopMy JiofaBaiu 1o Kpamisax posyuH 0,41 r
(2,7 MMouib) n-ToaincyabdeHinxaopuay 8ay 10 ma
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Jiopodopmy. Cyminr nepemimryBasiu BIpoJjoBxK 12 rof
NpY KIMHaATHIN TeMnepaTypi, pO3YMHHUK BUAAJIAIN
y BakyyMi. 3a/IMIIOK 3aTHUpaJsIu i3 15 Mu1 cymiwi eTep —
cnupT, 2:1. YTBOpeHU# NpoAyKT BidisbTpoBYyBay,
npomMuBasu 10 M1 eTepy, 10 MJI reKcaHy Ta BUCYLITYBaJIH.
1-[(n-Tonincynsdanin)merna]-2,3-agurigpo-
imigzaso[1,2-ajnipugo[2,3-e]nipumigun-5(1H)-oH
(10), 9-PpeHnin-8-(Ppenincynbdpanin)-8,9-aurigpo-
6H-nipuao|[3,2-d|nipumigo[1,2-a]nipumignH-11
(7H)-oH (12). Jlo cycnensii 1 MMoJib BignoBigHOrO
2-aMiHo3aMileHoro nipuo[3,2-d|nipumiuHony 2a,b
Ta 0,11 r (1 MMoJ1b) nepxJiopaTy JiTito y 10 M1 HiTpo-
MeTaHy npuy 15-20°C Ta nepemilyBaHHi joJjaBaiy pos-
yuH 1,1 MMouib apuiicynbdeHinxaopuay 8aby 5 ma
HiTpoMeTaHy. CyMilll epeMiliyBaIu BIPOAOBXK 5-6 To,
3a/IMILAJIM Ha Hi4, yTBOPEHY CiJib BiiibTPOBYBaY,
[IPOMUBAJIM HITPOMETAHOM, reKCcaHoM. [10TiM po3unHam
y 5 Mu1 MeTaHoJ1y Ta AoaBaiu 20%-Buil BOJHUN PO3-
YHUH alleTaTy HaTpito. YTBOpeHUH ocaj, BiiiabTpoBy-
BaJIY, MPOMUBAJIH Ha QIIBTPi BOAOIO Ta BUCYLIYBAJIH.

BUCHOBKM

1. locnimkeHa perioximist aHe Il0BaHHSA 2-aJli(LiUH-
amiJ)aminonipu/o[3,2-d|nipumiauHiB nij gieto Hoxy,
nosidpochopHOI KUCAOTH i apuicynbeHiIXI0pUAiB
Ta BUABJICHA 3aJIXKHICTb HANIPAMKY reTepoLvKJIi3aril
Bi/l IpUPO/JU peareHTiB Ta XxapaKTepy peakLiliHOro
cepeZl0OBUILA.

2. BipTya/bHUM CKPUHIHT CUHTE30BaHUX CIOJIYK
3a nporpamoto PASS Online noka3sas, 110 BOHH I0-
TEHLIHHO MOXYTb BUABJISTHU pi3HOMaHITHY 6ioJio-
riYHY aKTUBHICTb.
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IUK/JI0CYIb®EHIJIIOBAHHA 3-AJITIOTIIAHTOIHY

JI.M.CanieBa, H.}O.CiuBka, A.l.BacbkeBuu*, M.B.BoBk™**
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Kamwwuosi caosa: 3-aninmiozidaHmoiH; apuacyibgeHiaxaopudu; nepxaopamu
2-apuacyav@aHinmemuaimidasomiazononiro; 1,3-miazoniounu
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Peakujeto yuknocynbgeHineaHHs 3-aninmioz2idaHmoiHy y 8UCOKOMOISPHOMY HimpoMemaHi 8 npucymHocmi
eK8IMOrIPHOI Kirlbkocmi f1imito repxiopamy sk AoniHa-00basKku cuHMe308aHi Ho8i KOHOeHco8aHI MoXiOHI — nepxropa-
mu 2-(apuncynsghaHinmemun)-2,3,5,6-mempazidpoimidaso[2, 1-bj[1,3]miazon-7-oHito. Ix cmpykmypa HaditiHo
dosedeHa criekmpanbHUMU xapakmepucmukamu. 3oKkpema, aHesto8aHHs mempaziopomia3onoHiego20 YUKITy
niomeepdxxyembcs HasigHicmto 8 criekmpax SMP '"H mynbmunnemHux cuzHarnie diacmepeomornHux npomo-
Hie MemurneHoeoi epynu 6 nonoxerHi C° npu 3,87-4,04 m.4. ma MemuHoO8UX NMPOMOHi8 y rnonoxeHHi C? npu
4,67-4,77 m.4. OmpumaHi coni mia3ornoHito npu dii B00HO20 PO34UHY Hampio auemamy rnpu KiMHamHit mem-
nepamypi nepemeopeHi Ha 8i0Moe8iOHI 8inbHi 0OCHOBU — 2-(apurncynbghaHinmemur)-2,3-0uziopoimidaso[2,1-b]
[1,3]mia3on-5(6H)-oHu. B ix SIMP 'H cnekmpax mynbmunnemHi cugHanu MemuHOB8UX MPOMOHI8 Y MOMOXEHHI
2 3miweHi y cunbHe none Ha 0,4-0,5 mM.4. NopieHsIHO 3 suxiOHUMuU cybcmpamamu. lNepxnopamu imidazomia3o-
noHito € nabinbHUMu 0o HN-Hykneodinie i npu Oif HaGNUWKY 8MOPUHHO20 amiHy (MopgboriHy abo ninepuduHy)
criocmepieaembCs PO3KpPUMMS aMiOHO20 38’53Ky 8 iMida301iOuUHO80MY YUK, Wo npueodums 00 YymMeOpPeHHSs
MoxiOHUX mia3oniOuHy 3 apusicynbghaHinbHUMU hpazmeHmamu. 36epexxeHHs1 mia3oniduHO8020 si0pa 8 NMpoueci
pO3KpUMMS iMida30rIbHO20 YUKITy nidmeepOXeHo criekmparnbHUMU Xapakmepucmukamu OmpuMaHux Criomnyk.
Bokpema, e IMP 'H cnekmpax criocmepieatombCsi XxapakmepHi Myfibmuriiemu MemusieHO8UX MPOMOHI8 y ro-
TNoxeHHi 4 (2,98-3,34 m.4.) ma memuHo8UX MPOMOHI8 y rnonoxeHHi 5 (3,82-3,99 m.u.), a 8 cnekmpax SMP *C —
cueHanu amomis 8yarneuto 8idnosioHo 8 iHmepsanax 42-43 m.4. (C*) ma 51-52 (C?).

CYCLOSULFENYLATION OF 3-ALLYLTHIOHYDANTOIN

L.M.Saliyeva, N.Yu.Slyvka, A.l.Vas’kevych, M.V.Vovk

Key words: 3-allylthiohydantoin; arylsulfenyl chlorides; 2-arylsulfanylmethylimidazothiazolonium perchlorates;
1,3-thiazolidines

New fused derivatives — 2-(arylsulfanylmethyl)-2,3,5,6-tetrahydroimidazo[2,1-b][1,3]thiazol-7-onium perchlo-
rates have been synthesized by the cyclosulfenylation reaction of 3-allylthiohydantoin in highly polar nitromethane
in the presence of an equimolar amount of lithium perchlorate as “doping-additive”. Their structures have been
reliably proven by spectral characteristics. In particular, annelation of the tetrahydrothiazolonium cycle is con-
firmed by multiplet signals of diastereotopic protons of the CH,-group in position C*® at 3.87-4.04 ppm and the
CH-group in position C? at 4.67-4.77 ppm in '"H NMR-spectra. Thethiazolonium salts obtained were converted
to the corresponding free bases — 2-(arylsulfanylmethyl)-2,3-dihydroimidazo[2,1-b] [1,3]thiazole-5(6H)-ones by
the interaction with the aqueous solution of sodium acetate at the room temperature. According in their 'H NMR
spectra, protons of CH-group in position 2 resonates in a stronger field (0.4-0.5 ppm) compared to the original
substrates. Imidazothiazolonium perchlorates are labile to HN-nucleophiles, and under the action of the excess
of the secondary amine (morpholine or piperidine) there is the disclosure of an amide bond in the imidazolidine
cycle. It leads to formation of thiazolidine derivatives with arylsulfanyl fragments. Preservation of the thiazolidine
nucleus in the process of opening the imidazole cycle has been confirmed by spectral characteristics of the
compounds obtained.

UUKITOCYIIb®EHUPOBAHUE 3-AJTJTTUIITUOMMOAHTOUHA

J1.M.Canueea, H.FO.Cnueka, A.U.Bacbkesu4, M.B.Boek

Knroyeesnie cnoea: 3-annunmuoaudaHmOouH; apusncynbeHunxnopudbl; nepxmaopamsl 2-apuscynbgaHuime-
munumudazomua3sonoHusi; 1,3-mua3onuduHbi

Peakuyuel yuknocynsgeHuposaHus 3-annunmuoaudaHmouHa 8 CUsIbHOMOISIPHOM HUMpoMemaHe 8 rnpucym-
cmeuu 3K8UMOSISPHO20 Kouyecmea fiumusi nepxmopama kak 0ornuHe-006asku CUHMe3upo8aHbl HOBbIE KOH-
OeHcuposBaHHbIe NMPoU3800OHbIe — repxopamsl 2-(apurncynbgaHunmemunn)-2,3,5,6-mempazudpoumudasof2,1-b]
[1,3]Jmua3zon-7-oHusi. CmpoeHue HadexxHO Mo0meepxOeHO criekmpasibHbIMU Xapakmepucmukamu. B yacmHocmu,
aHHesuposaHue mempaaudpomua3osioHUEB020 YuKa nodmeepxdaemcs npucymcmeueMm 8 criekmpax SAMP
H mynbmunnemHbix cugHai08 duacmepeomorHbIX MPOMOHO8 MemusieHo8oU epynrbi 8 nonoxeHuu C? npu
3,87-4,04 M.0. u MEMUHOBbIX NPOMOHO8 8 rnosioxxeHuu C? nipu 4,67-4,77 m.0. Nonyd4eHHbIe comu mua3osioHUs
rpu delicmeuu 800HO20 pacmeopa Hampus ayemama rnpu KoMHamHoU memnepamype bbiiu npeobpa3osaHbi
8 coomeemcmasytouwjue c80600HbIE OCHOBaHUS — 2-(apurcynsghaHunmemurn)-2,3-0uesudpoumudaso[2,1-b][1,3]
muas3or1-5(6H)-oHbl. B ux IMP "H cnekmpax MynbmurisiemHble cueHarbl MEMUHO8bIX MPOMOHO8 8 M0/I0KeHUU
2 cMeujeHbl 8 curnbHoe rone Ha 0,4-0,5 M.0. Mo cpasHeHuo ¢ UCX00HbIMU cybcmpamamu. [Nepxnopamsl umMu-
Oa3zomua30510HUS nabunbHbl K HN-Hykneogunam, u npu deldicmeuu u3bbimka 8mopu4yHO20 aMuHa (MopgbonuHa
unu nunepuduHa) uMeem Mecmo packpbimue amuOHOU c853u 8 uMuUOa3onuUOUHOBOM UUKIIe, Ymo npusooum K
0bpazosaHuro rnpPou3soOHbIX MuUasonuduHa ¢ apuscynbgaHunbHbIMU hpacmeHmamu. CoxpaHeHue mua3sornu-
OuHO08020 si0pa 8 rnpouecce packpbimusi UMuOa3onnbHO20 YuKia nodmeepx0eHo criekmparsbHbIMU Xapakmepu-
cmukamu rosyYeHHbIX COeOUHEHUU.
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BigkpuTta B 70-X poKax MUHYJIOTO CTOJITTA pe-
aKuis esekTpodisibHOI BHYTPIIIHBOMOIEKYISIPHOI
nukstisanii (EBIL) yHKkiioHaNbHUX aTKEHIIBHUX Ta
aJKIHIJIbHUX CHOJIYK Ha TeNepillHii 4ac € MOTYX-
HUM CHHTETUYHHUM IHCTPYMEHTOM /JJ11 KOHCTPYIOBaH-
HA Pi3HOMAaHITHUX THUIIIB reTEPOLUKIIIYHUX CUCTEM.
BoHa ga€e 3Mory BUpillyBaTH Npo6JieMHu AU3ANWHY
CKJIQZJHUX CTPYKTYP, Cepes; HUX 1 aHAJIOTiB IPUPOL-
HUX CII0JIYK, JOCUTb 3pYYHUM Ta IIpenapaTUBHO J10-
CTYMHUM LLIsAXOM [1].

Panime Ha HU3Li ankeHia(ankiHina)3aminieHux
[2,3-d]nipumiauHoniB [2-4], nipa3oio[ 3,4-d]nipumi-
JUHOHIB [5,6], mipugo[3,4-d|nipumiguHoniB [7] Ta
nipasuHo|2,3-d|nipuMiguHoHiB [8] 6y/au AeTalbHO
pocaigpkeni peakuii EBI nif gieto rasoreHis, cipua-
Hol Ta nos1i¢pocHopHOI KUC/IOT, a TAKOXK apUJICYJIb-
beHinxI0pUIB, 1110 J03BOJUI0 PO3POOUTH edek-
TUBHI NiAX0AU [0 iX a30J10- Ta a3WHOAHEJbOBAHUX
MOXiJHHUX.

HelogaBHO MY OKa3asIy, 1[0 LUKIi3alisa 3-as1ii-
5-R-2-TiokcoimizmasosmianH-4-0Hy mif i€ 6poMy Ta
nos1ipocPopHOI KUCIOTH € BEJIbMHU MPOJYKTUBHOIO
JIJIs1 ofleprKaHHs HOBUX iMifa3o[2,1-b][1,3]TiasouniB,
y TOMY 4MCJIi eK30QyHKI[ioHai30BaHUX OpoMoMe-
TUJIBbHOIO rpynoto [9]. 3 ypaxyBaHHSM TOro GakTy,
1110 apUJICYJIbOEHIIXJIOPUAU CYTTEBO BiJIPi3HAOTH-
sl Bi/| Iepepax0BaHUX BUILE peareHTiB Kpalloo ce-
JIEKTUBHICTI0, BU/]aBaJI0Ch OOTPyHTOBAaHUM BUBYU-
TH BUKJIMKaHY iX Aii€lo qukaodyHKIioHaMi3a1i0 Ti-
OKCOIMiZia30J1iIMHOHIB. BapTO TaKoX 3a3HaYUTH, L0
peakiis [UuKJI0CyIbPeHTF0BAaHHS i3 MOAAIBIINM Bij-
HOBJIIOBaJIbHUM BU/JAJIEHHSM Cy/b(aHiIbHUX rpyn
[10-13] 3HaX0AUTh BUKOPUCTAHHS Y METO/L0JIOTi]
CUHTE3y aHaJIoTiB NIPUPOJHUX Ta 610aKTUBHUX CIIO-
ayk. CamMe TOMy npeiMeTOM MOJaHOr0 JOC/i/PKeH-
HS CTasia B3aEMoJIisl gocTtynHoro [14] 3-aminTiori-
JIAaHTOIHY 3 apUJICYJIbOEHIIXI0OPUIaAMHU.

Hamu BcTaHOBJIEHO, 1110 3-asiITiorizaHToIH (3asia-
2-Tiokcoimiziazonianu-4-0oH) 1 cXUIbHUM pearyBaTu
3 cy/lbQEeHIIXI0pHUAaMU 2a-C Y BUCOKOTIOJIIPHOMY
HITpOMeTaHi B IPUCYTHOCTI €eKBIMOJIAAPHOI KiJIbKOCTI
JIiTiIO MlepxJ/IopaTy fIK TaK 3BaHi «JOMIHI-400aBKU»
[15] 3 yTBOpeHHAM LUKJIIYHUX NPOJYKTIB coJiemno-
JIIGHOI CTPYKTYpPHU - epXJIopaTiB 2-apuiicyibdaHii-
MeTuJiMifa3o[2,1-b][1,3]tia3osn0Hi0 3a-c. AHani3
nepebiry npouecy Mmetogamu FAMP 'H cnekTpockomii
Ta XpoMaToMac-CeKTpoMeTpii NoKa3as, 1110 B 3HaN-
JleHil esiekTpodinbHIM UKIIi3anil CTyniHb KOHBEP-
cii 3-anintiorifanToiny 1 He nepeBuiye 85% i npak-
THUYHO He 3pOCTA€E NP BUKOPHUCTAHHI HaJAJTMIIKOBUX
KinbkocTel cynbdeHinxaopuiB 2a-c. He Bukitoye-
HO, 1[0 IPUYMHOI TaKOT0 ABUIIA € KOHKYPEHTHUHI
PIBHOBa)XHUU NpPOLIEC PO3KPUTTS LUKIY, AKUN He
JI03BOJISIE IIITKOBUTO 3MiCTHUTH PeakKIlito B O6iK Iibo-
BOTO IIPOAYKTY.

BynoBa nepxsopariB iMifja3oTia3oJioHi0 3a-c Ha-
JlillHO foBe/ieHa IX CeKTpaJIbHUMU XapaKTepHUCTH-

KaMU. 30KpeMa, aHe/Il0BaHHSA TeTpariZpoTia3oJioHi-
€BOr0 LIUKJIY MIATBEPKYETHCA HAABHICTIO B CIIEKT-
pax AMP 'H MysnbTHUN/IETHUX CUTHAJIB AiacTepeo-
TPONHUX IPOTOHIB METU/IEHOBOI TPYIH B [10JIOXKEH-
Hi C3 npu 3.87-4.04 M.4., METUHOBUX MPOTOHIB Y TO-
JioxkeHHi C? mpu 4.67-4.77 M.4., sIKi y BUMIaJIKY CITOJIYK
3a,b Hak/1aal0THCSA 3 METUJIEHOBUMHU NPOTOHAMHU
B M0JIO>KEHHI 6. MeTHU/IEHOBI NPOTOHU €K30(YHKIi-
OHaJIbHOI apuJiCy/ibaHIIMETHIBHOI FPYNH NPOIH-
CYIOTbCA MyJIbTUIIETAMU B Aiana3oHi 3.40-3.74 m.4.
Y cnekTtpax AMP 3C cnonyk 3a-c atomu C? dikcy-
I0ThCSl ¥ By3bKOMY iHTepBasii 55-56 M.4., a atomu C3 -
npu 45 m.u.

Couti 3a-c npu 06po06Ii HACHYEHUM PO3YUHOM
aneTaTy HaTpilo B alleTOHI BAAETHCA JIETKO IIepeTBO-
pUTH Ha BiJIbHI OCHOBH 4a-c i3 Buxogamu 77-95%. Xa-
pakKTepHo, 1m0 B ix ciekTpax AMP 'H crioctepiraerb-
CSl CUJIbHOTOJIbHE 3MillleHHA MYJbTUIJIETHUX CUT-
HaJ/liB METUHOBUX MPOTOHIB y MOJIOKEHHI 2 GIiIIUK-
JiyHoi cuctemu Ha 0.4-0.5 M.4., 1110 CBiAYUTH MO Te,
1110 IPOTOH Y nepxJjopaTax 3a-c , HalliMoBipHille,
JIoKaJli3oBaHUU Ha iMiHieBoMy aTomi N7.

Y nonepeaHboMy noBifjoMieHHi [9] HaMu GyJ1a
BUSIBJIEHA 3/]aTHICTb 2,3-aurigpoiminazo[2,1-b][1,3]
Tia30/1IbHOI CUCTEeMU 3a3HaBaTH PO3KPUTTH iMizo-
30J1iAMHOBOTO LUKJIY MiJ [1i€0 BTOPUHHUX aMiHiB. 3
MEeTOI0 PO3LIHNPEHHS CUHTETUYHHX MeX 3HaWIeHOl
peaxuii y Takoro poZly nepeTBopeHHi 6ysix onpo6o-
BaHI nepxJ/iopaTH iMiZa3oTiazosoHito 3a-c. 3Haije-
HO, III0 MTPH Aii Ha HUX HAJJIMIIKY HinepuuHy abo
MopdoJTiHy TaKOX CIIOCTePIiraeThcs GpparmeHTallist
iMiZ1a30/1iIMHOBOrO A/Pa, KA IPUBOAXUTD [0 HOBUX
MOXiIHUX Tia30/iuHY 3 dapMaKoPOPHUMHU Tioype-
iIHUMU Ta apuJcyabdaHiIbHUM pparMeHTaMu 5a-e.
[IpyHarigHo 3a3HaYMMO, L]0 BUSIBJIEHUH BapiaHT CUH-
Te3y QYHKIIOHATbHUX Tia30JiIUHIB CYTTEBO J,0T0-
BHIOE BiZiloMi MeTo/11 X OTpUMaHHS: 6pOMYBaHH 3a-
MillleHUX TiocedoBUH [16], KOH/IeH callilo rajoreHo-
noxi/{HuX i3oTioniaHaTiB 3 amiHamu [17] Ta cyabde-
HiIIMKJTI3a1i10 HeHacuyeHUX TiocedoBUH [18] (cxema).

36eperkeHHs B pe3y/IbTaTi PO3KPUTTS BiLlUKJIY
TiazosiIMHOBOTO A/Apa crosyk 5a-f y3aromkyerbces 3
pesyabratamu BuMipiB AMP 'H cnekTpiB i3 xapak-
TEPHUMU MYJbTUILJIETAMUA METUJIEHOBHX IPOTOHIB
y noJjioxkeHHi 4 (2,98-3,34 M.4.) Ta METUHOBUX NpPO-
TOHIB y noJsioxkeHHi 5 (3,82-3,99 M.4.), a TaKOXK CIIEKT-
piB AMP 13C i3 curHasamu aToMiB ByTIJIel0 Bij-
noBifHO B o6sactax 42-43 m.u. (C*) Ta 51-52 (C°)
(Tabu. 1-3).

ExcnepuMeHTasibHa YyaCTUHa

[Y-cnekTpu cnosyk y Tabnetkax KBr 3anucani
Ha npusazi Bruker Vertes 70. Cnektpu AMP 'H Ta
13C oTpumani Ha ciekTpomeTpi Varian VXR-400 (399,97
i 125,74 BifnoBigHo), BHyTpilHilk ctangapt - TMC.
XpomaTomac-cneKTpHu ojieprkaHi Ha npusazi Agilent
1100/DAD/HSD/VLG119562.

59



ISSN 2308-8303 Journal of Organic and Pharmaceutical Chemistry. — 2016. — Vol. 14, Iss. 4 (56)

O

MeCOONa

(Me),CO Y
o ArSClI /0 /©
/—( 2a-c +

HN\[(N\/\ co, cio,” a-c

> { /N HNﬁ(NJX

HN X o
1 3 a-c — SN
S
R
5 a-f

2-4, Ar = Ph (a), 4-MeC¢H, (b), 4-NO,C¢H, (c); 5, X = CH,, Ar = Ph (a), 4-MeCH, (b), 4-NO,C:H, (c); X = O, Ar = Ph (d),
4-MeCgH, (e), 4-NO,CgH, (f).
Cxema

Ta6bnuua 1

Buxogawn, Temnepatypu NnaBAeHHA, Mac-CNeKTPY Ta pe3ynbTaTi eIeMeHTHOro aHani3y CMHTe30BaHNX
cronyk 3a-B, 4a-B, 5a-e

. 3HangeHo, % Po3paxoBaHo, %
Cnonyka | Buxig, % | T.nn., °C | [M+1]* ®opmyna
C H N C H N
3a 66 127-129 | 265 39,53 | 3,56 | 7,65 C,,H,sCIN,0.S, 39,50 | 3,60 | 7,68
3b 53 154-156 | 279 | 41,20 | 3,96 | 7,42 C,;H,sCIN,O.S, 4121 | 400 | 7,40
3¢ 61 161-163 | 310 | 3520 | 2,95 | 10,22 C,,H,,CIN,0,5, 3517 | 2,96 | 10,26
4a 85 Macno 265 54,50 | 4,55 | 10,62 C,,H,,N,0S, 54,52 | 4,558 | 10,60
4b 95 Macno 279 | 56,11 | 511 | 10,02 C,;H,,N,05, 56,09 | 507 | 10,06
4c 77 173-175 | 310 | 46,60 | 3,55 | 13,59 C,,H,;N,0.S, 46,59 | 3,58 | 13,58
5a ) Macno 350 | 5846 | 6,65 | 11,98 C,,H,;N,05, 5842 | 6,63 | 12,02
5b 63 Macno 364 | 59,49 | 6,90 | 11,57 C,sH,sN;0S, 59,47 | 693 | 11,56
5¢ 57 Macno 395 51,73 | 564 | 14,23 C,;H,,N,0.S, 51,76 | 562 | 14,20
5d 53 Macno 352 | 5465 | 606 | 11,92 C,.H,N,0.S, 54,67 | 6,02 | 11,95
5e 85 Macno 366 | 5588 | 6,35 | 11,45 C,,H,:N,0.5, 5586 | 634 | 11,50
5f 63 Macno 397 | 4845 | 510 | 14,16 C,.H,N,0.S, 48,47 | 5,08 | 14,13
Ta6bnuya 2
Hani cnektpis I4 Ta AMP 'H cnonyk 3a-B, 4a-B, 5a-e
Crionyka [Y-cnekTp, KBr, v, cm™ AMP H cnekTp, §, m.u.
1 2 3

3a 686, 621 (C-S), 1099, 1063 (C-N), 1444 (CH,), 1483 3,48-3,61 m (2H, CH,SAr), 3,91-4,04 m (2H, NCH,), 4,69

(C=N), 1601 (Ar), 1766 (C=0), 2943 (CH), 3300 (NH) | ywwmp. c (3H, NCH,+CH), 7,27-7,44 m (5H,,,,,)

698, 622 (C-S), 1188, 1090 (C-N), 1316 (CH,), 1436 2,28 ¢ (3H, CH,), 3,40-3,54 m (2H, CH,SAr), 3,87-3,89
3b | (CH,), 1488 (C=N), 1599 (Ar), 1767 (C=0), 2854, 2938 | M (1H NCH,), 3,98-4,02m (TH, NCH,), 4,67 ¢ (3H,

2 ! ! ! ! NCH,+CH), 7,18 s (2H,_,,, /8,0 Tu), 7,36 8 (2H, ...
(CH), 3304 (NH) apom. apom.
J8,0Tu)

681,623 (C-S), 1190, 1088 (C-N), 1339 (NO,), 1451 3,70-3,74 m (2H, CH,SAr), 3,90-3,93 m (1H, NCH,), 3,97-
3c (CH,), 1484 (C=N), 1596 (Ar), 1767 (C=0), 2941 (CH), 4,01 m (1H, NCH,), 4,64 c (2H, NCH,), 4,75-4,77 m (1H,

3300 (NH) CH), 7,66 & (2H,,,,. J 8,0 T), 8,15 & (2H,,,,. J 8,0 Ty)
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3

688, 645 (C-S), 1160, 1078 (C-N), 1436 (CH,), 1474

3,15-3,21 m (1H, CH,SAr), 3,27-3,32 m (1H, CH,SAr),

4a 8 8 3.78-3.87 m (2H, NCH,), 4,18-4,19 m (1H, CH), 4,43 ¢
(C=N), 1584 (Ar), 1710 (C=0), 2922 (CH) OHNCH. 7.337.39 GH)
2,36  (3H, CH,), 3,11-3,19 m (1H, CH,SAY), 3,23-3,29 m
ap  |695,644(C-S), 1164, 1084 (CN), 1332 (CH,), 1447 |(1H, CH,SAY), 3,74-3,78 m (2H, NCH,), 4,14-4,21 m (1H,
(CH,), 1488 (C=N), 1590 (Ar), 1713 (C=0), 2919 (CH) | CH), 4,44  (2H, NCH,), 7,17 & (2H,,.., J8,0T11), 7,341
(M., J80L)
665,646 (C-S), 1111, 1089 (C-N), 1372 (NO,), 1474 | >31-3:37m(TH, CH,5A1), 3,44-3,49 m (1H, CH,5A),
A [ 1205 (N, 160 (Ar) 1728 (Co0) 2000 (Ch) | 3:81-386 M (2H, NCH,), 4,23-4,26 m (1H, CH), 4,44 ¢ (2H,
2 : : ' NCH,), 7,40 1 (2H,,,,, J8,0T1y), 8,17 & (2H,,,,, J8,0 Ty
1,51-1,53 M (4H, ), 1,61-1,63m (4H,_ ), 2,87 c (1H,
s, |690,622(CS), 1104, 1024 (C-N), 1436 (Ar), 1611 NH), 3,06-3,11 M (3H,,...), 3.28-3,31 ™ (2H, NCH,),
(C=0), 2853 (CH,), 2932 (CH) 3,50-3.54 m (2H, CH,SA), 3,88-3,96 m (1H, CH), 4,07 ¢
(2H,NCH,), 7,19-7,35 m (5H, ,,,)
1,55-1,57 M (4H,,..), 1,64-1,67 M (4H__), 2,33 c (3H,
] ] CH,), 2,95 ¢ (TH, NH), 3,08-3,12 M (2H...), 3,28-3,32 m
5b (6(:2_1C(,§: 323’516053(:6&) N (5C9H()CH3)' 1442 (A0, 1613 | 5L I'NCH,), 3,57-3,60 M (2H, CH,SAI), 3,05-3.99 m (TH,
=0), 2 CH), 4,13'C (2H,NCH,), 7,12 8 2H,,,, J 8,0 TWy), 7,29 4
(M., J 8,0 L)
1,57-1,65 M (8H,..), 2,83  (1H, NH), 3,23-3,26 m
sc  |682,622(C-5),1085,1014 (C-N), 1331 (NO,), 1508 | (2Hy,,), 3,27-334  (2H, NCH,), 3,58-3,61 m (CH,SAT),
(An), 1617 (C=0), 2853 (CH,), 2961 (CH) 3,09-4,12 m (3H, NCH,+CH), 7,36 A (2H, .., J 8,0 ),
8150 (2H, ., /8,0
690 (C-5), 1032 (C-N), 1109 (C-0-C), 1434 (Ar), 1614 | 283 € (TH, NH), 2,98-3,00m (2H, NCH,), 3,35-3,38 m
5d |00 S5 (H ). 016 (ChH) (2H, CH,5AY), 3,65-3,67 M (8H,y,,,), 3,81-3,90 m (1H,
' 2 CH), 4,12 ¢ (2H,NCH,), 7,22-7,34 m (5H,,..,)
2,30 ¢ (3H, CH,), 2,89 ¢ (1H, NH), 3,01-3,05 m (2H,
e |642(C5),1035 (C-N), 1110 (C-0-0), 1361 (CHy), 1490 | NCH,), 3,37-3,39 m (2H, CH,SAN), 3,62:3,67  (8H,,)
(An), 1613 (C=0), 2854 (CH,), 2914 (CH) 3,85-3,94 M (TH, CH), 4,09  (2H, NCH,), 7,08 7 2H.o
J8,0TW), 7,258 (2H, ... J 8,0 L)
2,98 ¢ (TH, NH), 3,23-3,27 m (2H, NCH.), 3,40-3,42
s |622(C-5),1033 (CN), 1110/(C-0-C), 1330 (NO), 1506 |m (2H, CH,SAN), 3,66-3,69 (8H,,,), 4,00-4,02 m (1H,
(An), 1616 (C=0), 2852 (CH,), 2918 (CH) CH), 4,14 ¢ (2H,NCH,), 7,36 4 (3H,,,,, J 8,0 Twy), 8,14
(2H_,.,J 8,0 TL)
Tabnuuya 3
DNaHi cnekTpis AMP *C cnonyk 3a-c, 4a-c, 5a-f
Cnonyka AMP H cnekTpu, §, m.u.
1
sar | 3747 (CH,SAN, 46,05 (C7), 56,52 (C2), 59,01 (C7), 127,44 (C,,,,), 129,87 (C, C5,.,,), 129,96 (C:, C, ),
134,00 (C', ), 169,55 (), 177,27 (C=0).
spx |2093 (CH,), 37,67 (CH,5A), 45,55 (C?), 56,63 (C), 58,52 (C9), 130,10 (C',,,,), 130,32 (G ...,
130,37 (C, C, ..), 136,86 (C*, ), 169,52 (C), 177,11 (C=0)
scr | 3540 (CH,SAN, 45,78 (C?), 55,51 (C), 59,03 (C7), 124,36 (C C°,p,,), 127,58 (C, C, ), 144,91 (),
145,23 (C,.,,), 169,57 (C*), 177,46 (C=0).
aa|3958(CH,SAN, 44,17 (CY), 51,42 (), 66,10 (C7), 127,90 (C',,), 129,51 (G, C,p,,), 13185 (C, C ),
133,08 (C',.,.), 167,44 (C*), 176,10 (C=0)
ab | 2075 (CH,), 30,81 (CH,SAN, 43,92 (C), 51,11 (C?), 65,85 (C9), 12891 (C',,), 12987 (C, C7,,,.),
131,75 (C, C,..), 137,89 (C*, ), 167,26 (C?), 175,86 (C=0)
ace | 3627 (CH,SAN, 44,41 (C), 51,81 (C), 66,22 (C7), 124,45 (C, C,,,,), 127,59 (C, C ), 145,46 (),
145,82 (C%, ), 167,12 (C?), 176,43 (C=0)
sa |2425(C,,,), 2534, 2568 (C, C.y), 2606 (CH,SAN), 43,11 (NCH,), 45,21, 46,42 (C2, C7,.,), 52,15 (C), 64,09
(C), 126,49'(C*, ), 128,85 (C%, C4,.0), 130,11 (CP, C°,...), 134,77 (C'.,,..), 165,87 (C?), 165,87 (C=0)
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1 2
21,00 (CH,), 22,55, 23,27 (C* .00, 24,43 (CH,SAT), 25,70, 26,32 (C, C5,,...), 42,76 (NCH,), 44,61, 45,55 (C2,

5b* | C,..), 51,95 (C9),63,93 (CY), 130,11 (C% C5, ), 130,39 (C%, C5, ), 131,79 (C,o0), 136,42 (C*,.0.,),
158,82 (C?), 167,10 (C=0)

¢ |24:36 (CH;SAY), 2546, 26,19 (C',,), 37,42 NCH,), 43,27 (C, C,,), 45,30, 45,36 (C2, C°,,,,,), 5148 (C9), 64,46
(C9), 123,96 (C, C°,.,.), 126,83 (C:, C°,.,), 145,56 (C',..,), 145,99 (C,.,), 159,14 (C?), 165,90 (C=0)

sqx | 3841 (CH,SAN), 42,07 (CY), 44,91, 45,35 (NCH, ,..,), 51,51 (C?), 63,35 (NCH,), 66,03, 66,65 (CH,0 ),
126,25 (C,. ), 128,76 (C2, C°, ), 129,27 (C3, C, ), 135,24 (C', ), 158,97 (C?), 167,35 (C=0)

se | 2085 (CH,), 4036 (CH,SAN), 42,39 (C*), 44,78, 45,38 (NCH, ), 52,05 (C%), 63,56 (NCH,), 66,36, 66,72 (
CH,0,1006) 129,81 (C2 €5, ), 130,91 (C', ), 131,54 (C, C5, ), 137,27 (C*,.,.), 160,91 (C?), 166,63 (C=0)

spe |37:27 (CH,SAN, 42,13 (CY), 44,36, 45,05 (NCH,, 0,0, 51,48 (C7), 64,06 (NCH,), 65,98, 66,45 (CH,0, ),
123,98 (C, C5,. ), 126,82 (C%, C5, ), 145,25 (C', ), 145,92 (C*,.,..), 158,94 (C?), 166,62 (C=0)

MpumiTka: * — cnekTpwy cnonyk 3anucadi B8 DMSO-d.

3-Antin-2-TioKcoiMiiazoiinH-4-0H 1 CHHTE30BaHO
3a MeTo/ioM [14].

Hukiizania 3-aJauITioriZaHToiHy Mij Ai€o apuii-
cynbgeHLIXI0puAiB. Jlo cycnensii 0,30 r (1,92 MMouib)
3-asnintioriganToiny 1 ta 0,25 r (2,35 MMoJIb) JiTir0
nepxJjopary B 10 MJ HiTpoMeTaHy JoAaBaju IpU
nepeMillyBaHHi po3uuH (2,33 MMoJb) apuacyabde-
HiZXJIopuAy 2a-c B 5 MJ HiTpoMeTaHy. Peakijiiiny
CyMill nepemillyBajiv IPU OX0JI0[KEHH]I BIIPOJOBX
4 roj, ocaj BiidinbTpoByBaiy, GiibTpaT ynapoBa-
JIY, 3aJIMILOK KpUCTaJli3yBa/y 3 eTUIaleTaTy.

2-(Apuiacynbdaninimernn)-2,3-aurigpoimiaa-
30[2,1-b][1,3]Tia30s1-5(6H)-0H (4a-c). /lo po3unHy
nepxJsopaty 3a-c (0,50 Mosib) B 3 MJI alleTOHY NpH
nepeMillyBaHHI 0/jlaBaJiv 2 MJI HEHaCU4€HOT0 BOJI-
HOI'0 PO34YMHY HaTpilo aneTaTy. PeakuiiiHy cymi ne-
peMillyBayd Ipy KIMHaTHIN TeMnepaTypi BIPOLOBXK
5 roj, opra”iuHu# 1Wap eKcTparyBaau AUXJI0poMe-
TaHoM (2x10 mu), cymmau Na,SO, Ta BUaproBaJsIy.

Jlitepatypa

2-[(5-{[(4-Apuacynbdanin]merunn}-4,5-g1-
riapo-1,3-Tiazon-2-in)amino]-1-[Mopdoin(mine-
puauH)-1-in]eranonu 5a-f. /lo 0,50 MMostb costi 3a-c
MpH NepeMillyBaHHI Ta 0X0J104KeHHi 10 5-10°C mo-
naBasu 0,5 mu ninepuguny a6o mopdoJinHy i 3a1u-
mwasny Ha 12 rog. Hagyuiok aMiHy BUZAIAIM T,
BaKyyMOM, 3a/IMLIOK KPUCTaTi3yBaIu 3 METAHOTY.

BUCHOBKM

1. lukJtizaniero 3-aniaTioriflaHToOIHy apuJICyJib-
deHinxIOpUAAMU B IPUCYTHOCTI JIiTiI0 Iepxa0paTy
OTpUMaHi NePXJIOPATH 2-apuiicyibdaHiIMETHITIMIIa30
[2,1-b][1,3]Tia30./10Hi10, 5IKi IpU [1ii HACKHYEHOTO PO3-
YUHY HATPilo aLleTaTy KiJIbKICHO IlepeTBOpeHi Ha Bij-
MOBiJHI OCHOBH.

2. Baemogis nepxsopatiB 2-apuicyiabdaninime-
TuaiMigaso[2,1-b][1,3] tia3oJ10Hit0 3 HAAJIUIIKOM BTO-
PHUHHOTO aMiHy IPUBOAUTD 10 YTBOPEHHS apUJICYJib-
$aHUIOBMiCHUX MOXiAHUX Tia30J1iAUHY.
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Species of Iris genus (Iridaceae) have a long history of traditional medicinal use in different countries as alter-
native aperient, tonic, cathartic, diuretic, gall bladder diseases, liver complaints, dropsy, purification of blood,
venereal infections, fever, bilious infections and for a variety of heart diseases. The rhizomes of Iris are the rich
source of the secondary metabolites, in which flavonoids predominate. The clinical studies of substances from
irises gave positive results in the treatment of cancer, bacterial and viral infections. Continuing the search of new
biologically active compounds from the plants of Iridaceae family for the first time three isoflavones that are new
for this species — irigenin, iristectorigenin B and its glucoside iristectorin B have been isolated from the ethanolic
extract of the rhizomes of Iris hungarica Waldst. et Kit., which is widespread in Ukraine. The structure of the com-
pounds is described as 5,7,3-trihydroxy-6,4’,5™-trimethoxyisoflavone, 5,7,4-trihydroxy-6,3’-dimethoxyisoflavone
and iristectorigenin B-7-O-B-D-glucoside, respectively. The compounds were obtained from the ethyl acetate
fraction of the iris rhizomes by column chromatography on silica gel with sequential elution of the chloroform —
ethanol solvent with different concentrations. The structure of the compounds has been determined by chemical
and spectral methods and in comparison with the literature data.

BIOJIOIN4YHO AKTUBHI CIMOJTYKU KOPEHEBULL] IRIS HUNGARICA

0.0.MuxatineHko, B.M.Kosanwbos, C.B.Kosannos, A.B.KpeuyH

Knrodoei crosa: izoghniagoHoidu; ipuzeHiH; ipucmexkmopuzeHid B; ipucmekmopuH B; Iris hungarica; Y®-, I4-, 'H
SMP-, NOESY-criekmpockoniisi; Mac-crieKmpomempisi

PocnuHu pody lris (Iridaceae) matomb dasHo icmopiro 3acmocyeaHHs1 y mpaduyiliHitl MeOuUUHI PiBHUX KpaiH
K anbmepHamueHull MPOHOCHUU, MOHI3yto4ull, 8idxapKysarnbHUl, ceqdoeiHHUl 3acib, 0ns fiiKy8aHHs 3ax8opto-
8aHb XX0BYHO20 MiXypa, MeYiHKU, 800SIHKU, O OYUWEHHST KPO8i, 8eHEepUYHUX iHGheKyil, TUXOMaHKU, X084HUX
iHebekuyiti i Ons nikysaHHs1 3axeoprosaHb cepusi. KopeHesuwa ipucie € 6acamum 0>XepesioM 8MOPUHHUX Me-
maborimis, ceped sKux nepesaxaroms priagoHoIOU. KniHiuHi ocnidxeHHs pedo8uUH i3 ipucig danu no3umusHi
pesynbmamu npu nikyeaHHi paky, 6akmepianbHux i 8ipycHux iHgbekuyit. [Tpodoexyroyu nowyk Hosux 6ionoaiyHo
aKmueHUX CrosyK 3 poc/iuH poduHU ipucoei — Iridaceae 3 emaHOIbHO20 eKcCmpakmy KopeHesul, ipucy yaop-
cbko20 — Iris hungarica Waldst. et Kit., nowupeHo2o Ha mepumopii YkpaiHu, enepwe sudineHo mpu Hosi 0nsi
0OaHoz0 8uly i30¢briagoHOIOU: ipu2eHiH, ipucmexkmopuzeHiH B i ioeo amoko3ud ipucmekmopuH B. Cmpykmypa
peyosUH oxapakmepu3oeaHa sik 5,7,3-mpuzidpokcu-6,4’,5-mpumemockciizoghrnasoH, 5,7,4’-mpueiopokcu-6,3 -
OumemokciizogprnagoH ma ipucmexkmopuaeHiH B-7-O-B-D-entokornipaHo3ud, 8idrnosioHo. PeyosuHu 6ynu ompu-
MaHi MemoOOM KOJTOHKOB0I Xpomamoepadbii Ha cunikazerni 3 emunayemamHoi hpakuyii KopeHesuuw, ipucy npu
r10C1i008HOMY €rlHr8aHHI PO3YUHHUKOM XJ1I0POGhOPM — emaHor pi3Hoi KoHUyeHmpauii. Cmpykmypa pe4o8uH
ecmaHosrieHa XiMiHHUMU | criekmparnbHUMU Memodamu ma y nopieHsHHI 3 nimepamypHUMu 0aHuMu.

BUOJIOTNMYECKU AKTUBHBIE COEOUHEHWSA KOPHEBULL IRIS HUNGARICA

0.A.MuxalineHko, B.H.Kosanes, C.B.Koganes, A.B.KpeuyH

Knroyeenie croea: u3oghriagoHOUObI; UpU2EHUH; UpucmeKkmopueeHUH B; upucmekmopuH B; Iris hungarica; Y©-,
UK-, "H AMP-, NOESY-crnekmpockornusi, Macc-CrieKmpomMempusi

Pacmenusi poda Iris (Iridaceae) umerom dagHroro ucmopuro npuMeHeHUs1 8 mpaduyUoHHOU MeduyuHe pasnuYHbIX
cmpaH Kak anbmepHamueHoe criabumernbHoe, MOHU3Upyrujee, omxapkusaruee, Mo4e2oHHoe cpedcmeo,
0ns1 nevyeHusi 3abosniegaHuUll XXenn4HO20 My3bIps, nevYeHu, 800sSIHKU, O OYUWEHUST KpO8U, JTIeYEHUSs] 8eHepuye-
CKUX UHGbeKuul, nuxopadku, Xen4yHbix UHbekyul u 3abonesaHuli cepduya. KopHesuwa upucos sensromcesi 60o-
2ambIM UCMOYHUKOM 8MOpPUYHbIX Memaborumos, cpedu Komopbix npeobnadatom ¢hragoHouldbl. KnuHuyeckue
uccredosaHusi euw,ecms U3 upucos 0anu rnonoxumerbHbie pesyibmamai fpu fe4eHuu paka, bakmepuanbHbIX
U 8UpyCcHbIX UHekyul. MNMpodormkasi MOUCK HoBbIX BUOMO2UYECKU aKmuBHbIX COeOUHeHUU U3 pacmeHuli cemelticmea
upucosble — Iridaceae U3 amaHoOIbHO20 3KCMpakma KopHesulW, upuca geHeepckoz2o — Iris hungarica Waldst. et
Kit., komopbIli WUPOKO pacrnpocmpaHeH Ha meppumopuu YKpauHbl, 8riepeble 8bi0esieHbl mpu HO8biX Orisi daH-
Ho20 suda usoghragoHouda: UpueseHUH, upucmeKkmopuaeHUH B u e2o amoko3ud upucmekmopuH B. Cmpykmypa
seujecmes oxapakmepu3sosaHa Kak 5,7,3-mpuaudpokcu-6,4’,5-mpumemokcuusoghniagoH, 5,7,4’-mpuaudpokcu-
6, 3’-0umemokcuusoghriagoH U upucmekmopueeHuH B-7-O-3-D-enrokonupaHo3ud, coomeemcmeeHHo. Bewecmea
6biu nony4eHbl MemodoM KOIMOHOYHOU XpomMamoepaghuu Ha curukaeerne u3 amunauyemamHol ¢pakyuu Kop-
Heesuwj, upuca rpu rnocredosamernibHOM 3/1UPO8aHUU pacmeopumesem Xs1o0pogopM — ImMaHoI pasuyHOU KOH-
ueHmpauuu. Cmpykmypa eeuw,ecme ycmaHoerieHa XumMu4eCcKUMU U criekmparbHbIMu Memodamu U 8 CpasHeHuUU
C lumepamypHbIMU OaHHbIMU.
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Plants of Iris genus (the family Iridaceae) are pe-
rennial herbaceous plants of 30-100 cm in height, with
well-developed ensiform leaves and peduncles, which
are at the top of many large flowers: white, purple,
violet. Iris is the genus of 260-300 species, which are
mainly distributed across the Northern Hemisphere [1-2].

Iris hungarica Waldst. et Kit. (syn. Iris aphylla L.)
is widely distributed in most parts of the world, in-
cluding the flora of Ukraine, Russia, Belarus [3-4], and
is also cultivated as an ornamental plant [1]. The ana-
lysis of the chemical composition has not almost been
carried out, but the component composition of essen-
tial oils (a-irone, squalene, f-damascenone, gerany-
lacetone, eugenol, etc.) [5] and fatty acids (myristic,
linoleic, palmitic and others) [6] in rhizomes has been
determined; xanthone mangiferin has been identified [7].

Plants of Iris genus are the rich source of the secon-
dary metabolites: flavonoids [8], isoflavonoides and
their glycosides, xanthones, quinones, triterpenoids
and stilbene glycosides [9-11]. The clinical studies of
biologically active compounds of irises gave positive
results in the treatment of cancer, bacterial and viral
infections [12-13].

The aim of the work was to isolate and identify
phenolic compounds from the rhizomes of I. hunga-
rica. The EtOAc extract of the rhizomes of I. hunga-
rica was subjected to repeated chromatography on
columns of silica gel to obtain compounds 2, 6, 7. Com-
pounds are soluble in ethanol, benzene, chloroform
and are poorly soluble in water, diethyl ether and pet-
roleum ether (Scheme).

The mass spectrum of compound 2 showed the
molecular ion peak at m/z 360 (M*) in agreement with
the molecular formula C,;H,,0,. The chromatographic
analysis of 2 using the system of n-butanol - acetic
acid - water (4:1:2) (R, 0.87) produced a spot with
a dark fluorescence that was darkened by ammonia
vapour. This was characteristic of 5-hydroxyisoflavo-
nes [14]. The UV spectrum 2 showed A max absorp-
tions at 269 and 337 nm (sh), suggesting the isofla-
vone skeleton. The IR spectrum showed intense ab-
sorptions (cm™) at: 3380 (OH), 2975, 2945, 2834
(OCH,), 1667 (C=0), 1622, 1585, 1507, 1572 (C=C),
1372,1061, 1008 (OCH,) functions in the molecule.

The 'H NMR-spectrum 2 of the proton resonance
for isoflavone C-2 was located at 6 8.35 ppm, which

R4 0
I

H,CO O
R2

R1
2:R,=R,=0CH;; R;=R,=0H; 6: R, =H; R, =R, = OH;
R,=0CH,; 7: R, = H; R, = OH; R, = OCH;; R, = O-Glu.

Scheme

OH O
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also confirmed the nature of the ring. The spectrum
revealed the presence of three singlet signals of the
hydroxyl groups at § 13.0 (1H, s, 5-OH), 10.75 (1H, s,
7-0H), 9.21 (1H, s, 3’-OH) ppm, and signals of three
methoxy group at 6 3.3 (3H, s, 4’-0CH,), 3.55 (3H, s,
5’-0CH,), 3.8 (3H, s, 6-0OCH,) ppm and a one proton
singlet at § 6.42 ppm for H-8. The spectrum also sho-
wed a pair of doublets at § 6.65 ppm and 6.62 ppm
characteristic of the p-substituted benzene ring (each
2H,J = 1.8 Hz). It also exhibited a signal at 6 6.42 (1H,
s, 8-H) ppm, indicating that only one hydrogen atom
was present on the A-ring of the isoflavone.

The data of the chemical analysis, the spectral cha-
racteristics of compound 2 are identical with the li-
terature data on the structure of 5,7,3’-trihydroxy-
6,4’ 5’-trimethoxy isoflavone or irigenin. It was first
isolated from the rhizomes of Iris hungarica [12].

The chromatographic analysis of compound 6 using
the system of 15% acetic acid (R, 0.49) produced a
spot with a blue fluorescence. The mass spectrum of
6 showed the molecular ion peak at m/z 330 (M*) in
agreement with the molecular formula C,,H,,0, UV
absorption 6 maxima at 272 and 341 nm (sh) sug-
gested the presence of the isoflavone moiety. In ad-
dition, the proton resonance for isoflavone C-2 was
located at § 8.32 (1H, s) ppm, it also confirmed the
nature of the ring. The IR-spectrum 6 showed intense
absorptionsat 3752 cm™ (OH), 2960, 2836 cm™ (OCH,),
1660 cm™ (C=0),1622,1582,1522 cm™ (C=C), 1372,
1061, 1008 (OCH,).

The *H NMR-spectrum 6 exhibited signals at § 8.35
(1H,s),7.12(1H,d, ] =1.8 Hz), 6.60 (1H, d, ] = 2.4 Hz),
and 6.67 (1H, dd, ] = 2.4, 1.8 Hz) ppm attributable to
H-2 of the isoflavone and formed the spin-spin inter-
action (H-5', H-2" and H-6"). It also exhibited a signal
at 6 6.40 (1H, s, 8-H) ppm, indicating that only one
hydrogen atom was present on the A-ring of the iso-
flavone, and two signals each for two methoxy groups
at § 3.73 (3H, s, 3’-OCH,) and 6 3.75 (3H, s, 6-OCH,)
ppm. The spectrum indicated the presence of three
singlet signals of the hydroxyl groups at § 13.05 (1H,
s, 5-0H), 10.08 (1H, s, 7-OH), 9.20 (1H, s, 4’-OH) ppm.

With NOESY spectrum 6 arrangements of the substi-
tuents at C-3’ and C-4’ were refined. The analysis sho-
wed the presence of two cross-peaks demonstrating
the nuclear resonance, and they were spatially close
(Nuclear Overhauser effect observed at a distance of
0.03-0.4 nm between atoms). The interaction of pro-
ton H-2 with protons H-2’ and H-6" was observed (Fig.).
Proton H-2’ gave a cross-peak with the protons of the
methoxy group, thus, it was located in position 3.

The MS-, 1H NMR-, NOESY-, IR- and UV-spectra
of 6 indicate that compound 6 is 5,7,4’-trihydroxy-
6,3’-dimethoxyisoflavone or iristectorigenin B first
isolated from the rhizomes of I. hungarica [12].

The molecular formula of compound 7 C,,H,,0,,
was determined by the molecular ion peak at m/z
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Fig. The NOESY spectrum for compound 6.

330 (-C,H,,0,) (M*). It gave a positive reaction on the
phenolic hydroxyl groups - a blackish-green colour
with alcoholic 1% FeCl, and a violet-brown colour with
aq. 1% FeCl, solutions.

The UV-spectrum of 7 showed the A max absorp-
tions at 272 and 340 nm (sh), suggesting the isofla-
vone skeleton. In addition, the proton resonance for
isoflavone C-2 was located at 6 8.32 (1H, s) ppm, it
also confirmed the nature of the ring. The IR-spect-
rum 7 showed intense absorptions at: 3423 cm™ (OH),
2959, 2844 cm™ (OCH,), 1660 cm™ (C=0), 1623, 1583,
1523 cm™ (C=C) functions in the molecule. There were
three absorption bands C-H carbohydrate residues at
1100-1010 cm characterizing a pyranose form and
the band at 890 cm™ - S-glycosidic linkage.

Acid hydrolysis of 7 with 10% H,SO, gave aglycone
(iristectorigenin B) and D-glucose and which were
identified by co-PC and co-TLC.

The 'H NMR-spectrum 7 indicated the isoflavo-
noid nucleus by the appearance of the H-2 signal at
6 8.32 (1H, s) ppm. It had the aromatic nuclei spin
system being the same as that of compound 6. It also
displayed signals at § 7.15, 6.90 and 6.70 ppm to form
the spin-spin interaction (H-5', H-2" and H-6"). The
spectrum also showed signals for two methoxy groups
at 6 3.75 (3H, s, 3’-OCH,) and 6 3.70 (3H, s, 6-OCH,)
ppm and one characteristic proton signal for H-8 at
6 6.47 (1H, s) ppm. It also indicated the presence of
two singlet signals of the hydroxyl groups at § 13.10
(1H, s, 5-0H), 9.15 (1H, s, 4'-OH) ppm. The "H NMR-
spectrum unlike to the spectra of aglycone as iristec-
torigenin B further noted the presence of groups of
signals corresponding to the presence of six protons
confirming the glycoside monoside nature.

Based on these data we have concluded that 7 is
iristectorigenin B-7-0-f3-D-glucoside or iristectorin B
(5,7,3’-hydroxy-6,3’-dimethoxyisoflavone-0-§-D-

glucoside) isolated from the rhizomes of I. hungarica
for the first time [12].

Irigenin, Iristectorigenin B and Iristectorin B were
previously isolated from the rhizomes of I. dichitoma
(2010), I tectorum (1972), I. kumaonensis (1984), I.
florentina L. (1973), 1. milesii (1984) [12].

Experimental Part

Devices and materials

'H NMR-spectra (200 MHz) were recorded on a
VarianMercury-VX-200 instrument (USA) in DMSO-d,
with TMS as an internal standard. Low-resolution mass
spectra were measured on a GC-MS Varian 1200L (ioni-
zing voltage - 70 eV) instrument (USA). UV spectra
(A, nm) were recorded on a Carl Zeiss Specord M-80
(Germany); Evolution 60S (USA); Spekol 1500 (Ana-
lytik Jena AG,Germany) spectrometers in EtOH. IR-
spectra (KBr pellets) on a Tensor 27 UR-20 spectro-
meter (Germany). Column chromatography (CC) was
carried out on silica gel, 100-200 (75-150 mesh) (USA).
TLC used plates: silica gel 60 F,;, TLC plates (Merck),
Silufol UV,,, and paper “Filtrak” (FN-1;4). Spots were
detected in UV light (365 nm and 254 nm) after vi-
sualization by ammonia vapour. The melting point was
determined on a Kofler bench (Franz Kustner Nacht
KG, Dresden, Germany). The compound analyzed was
dried in vacuo (10 mm Hg) over P,0, at 110-115°C
for 5 hours.

Biological Material

The rhizomes of I. hungarica were collected from
M.M.Gryshko National Botanical Garden of the Natio-
nal Academy of Sciences of Ukraine, Kyiv in May of
2015 and were air-dried. Voucher specimens have been
deposited in the Herbarium of the Pharmacognosy
Department and Botany Department of the National
University of Pharmacy, Kharkiv, Ukraine. The plant
was identified by the Head of the Department of the
Ornamental plants, Senior Researcher of M.M.Gryshko
National Botanical Garden at the NAS of Ukraine (Kyiv),
Cand. Biol. Sci. Yu.V.Buydin.

Extraction and Isolation of Compounds

Air-dried rhizomes (2.5-3 mm) of I hungarica (1.0 kg)
were extracted with EtOH (70%, 5 L) in a percolator
for 24 h. The extraction was repeated thrice under the
same conditions. The aqueous EtOH extracts were
combined, filtered, evaporated in a rotary evapora-
tor to 0.5 L of the aqueous residue, and left for 1 day.
The supernatant liquid was separated. The resulting
extract was treated successively with CHCI;, EtOAc
and n-BuOH. The resulting extracts were evaporated
in vacuo. The qualitative composition of CHCI;, EtOAc
and BuOH fractions was controlled by PC and TLC in
the solvent system of n-butanol - acetic acid - water
(4:1:2).

The EtOAc extract was evaporated by heating under
vacuum to complete stripping of the solvent, subjec-
ted to CC (120x5 cm) on silica gel and eluted with
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the gradient: CHCI, and ethanol-mixtures (9:1; 8:2;
5:4; 1:5; 1:1), and ethanol to obtain 110 fractions by
50 ml. Compound 2 (600 mg) was detected in frac-
tions of chloroform-ethanol (9:1), the compound 6
(80 mg) and 7 (55 mg) - in chloroform-ethanol (8:2).
Chromatographic analysis of 2 using n-butanol -
acetic acid - water (4:1:2) produced a spot with a dark-
blue fluorescence, compounds 6 and 7 gave a dark
fluorescence that was darkened by ammonia vapour.
Spectral Data
Irigenin (2) - 5,7,3’-trihydroxy-6,4’,5’-trime-
thoxyisoflavone - C,,H,.0,, a yellow powder. M. p. -
182-183°C.M 360,32 g/Mol. MS, m/z 360 (M*). R,0.87,
dark, system: n-butanol - acetic acid - water (4:1:2
by volume), TLC; UV Amax (EtOH) nm: 269, 337. IR
(KBr), v,cm™: 3380 (OH), 2975, 2945, 2834 (OCH3),
1667 (C=0),1622,1585,1507,1572 (C=C), 1372,1061,
1008 (OCH,). *H NMR (200 MHz, DMSO0-d,) §, ppm:
13.0 (1H, s, 5-0H), 10.75 (1H, s, 7-0H), 9.21 (1H, s,
3’-0OH), 8.35 (1H, s, H-2), 6.65 (2H, d,/ = 1.8 Hz, H-2"),
6.62 (2H,d,/=1.8 Hz, H-6"), 6.42 (1H, s, H-8), 3.3 (3H,
s,4’-0CH,), 3.55 (3H, s, 5’-0CH,), 3.8 (3H, s, 6-OCH,).
Iristectorigenin B (6) - 5,7,4’- trihydroxy -6,3'- di-
methoxyisoflavone - C,,H,,0,, a yellow powder. M. p. -
151-153°C. M 330,29 g/Mol. MS, m/z 330 (M*). R;0.49,
dark, system 15% HAc; TLC; UV Amax (EtOH) nm: 272,
341. IR (KBr), v, cm™: 3752 (OH), 2960, 2836 (OCH,),
1660 (C=0),1622,1582,1522 (C=C), 1372,1061, 1008
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(OCH,). 'H NMR (200 MHz, DMSO-d,) 8, ppm: 13.05
(1H, s, 5-OH), 10.08 (1H, s, 7-OH), 9.20 (1H, s, 4’-OH),
8.35(1H,s,H-2),7.12 (1H, d,/ = 1.8 Mz, H-2"), 6.60 (1H,
d,/=8.2Hz H-5'),6.67 (1H,dd, ] = 2.4; 1.8 Hz, H-6"), 6.40
(1H,s,H-8),3.73 (3H, s, 3'-OCH,), 3.75 (3H, s, 6-OCHy,).

Iristectorin B (7) - iristectorigenin B-7-0-$-D-glu-
coside - C,,H,,0,,, ayellow powder. M. p. - 153-155°C.
M 492,44 g/Mol. MS, m/z 330 (-C,H,,0,) (M*). UV Amax
(EtOH) nm: 272, 340. IR (KBr), v, cm™: 3423 (OH),
2959, 2844 (OCH,), 1660 (C=0), 1623, 1583, 1523
(C=C), 1100-1010 (C-H), 890 (B-glycosidic linkage).
'H NMR (200 MHz, DMSO-d,) 6, ppm: 13.10 (1H, s,
5-0H), 9.15 (1H, s, 4’-0H), 8.32 (1H, s, H-2), 7.15
(1H,d,J = 1.8 Hz, H-2"), 6.90 (1H, d,] = 8.2 Hz, H-5),
6.70 (1H, dd, J = 2.4; 1.8 Hz, H-6'), 6.47 (1H, s, H-8),
3.75(3H, s, 3’-0CH,), 3.70 (3H, s, 6-0CH,), 5.1 (1H, d,
J=7,2Hz,H-1"),4.60 (1H,t,] = 9,0 Hz, H-3"), 4.1 (1H,
dd,/=9.0,7.2 Hz, H-5""), 3.47 (1H, t,] = 9.0 Hz, H-4"),
3.95 (1H, d, ] = 9.0 Hz, H-6"), 3.70 (1H, dd, J = 9.0,
7.2 Hz, H-2").

Conclusions

[soflavonoids - irigenin, iristectorigenin B and its
glucoside iristectorin B have been isolated from the
ethyl acetate extract of the rhizomes of Iris hungari-
ca Waldst. et Kit. by column chromatography for the
first time. The structure of compounds has been de-
termined by chemical and spectral methods.
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