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0. Jleciok*, B. Kapn’sik, M. O6ymak

JIvgiscoruil Hayionanvnuil ynisepcumem imeni leana @panxa,
eyn. Kupuna i Megodis, 6, 79005 Jlvsis, Ykpaina
e-mail: omulyakb4@gmail.com

Hocnimkeno B3aemofnito S-apwidypdyposiiB 3 AUMEPOM MAIOHOIMHITPUIY Ta OJEPIKAHO
HEBiIOMi paHilmre meHTa-2,4-gi€eHOHITPpWIN, $Ki BHIPOOYBaHO Yy peakmil HUKIOKOHAEHcAIil 3
IUMETOHOM. 3’sCOBAHO, L0 LMKIOKOHAGHCAIlisl BiOyBaeThcs 3 (OPMYBaHHSIM IMIPaHOBOTO Ta
MiPUAMHOBOTO LUKITIB — hparMenTiB 9-okca-1-a3aaHTpareHy.

Kniouosi  cnosa: 5-apunbypdyposiu, IuMep MaIOHOAMHITPUIY, IHMEIOH, peakmii
UKIOKOHIEH AT, MOXinHi 9-okca-1-a3aaHTparneHy.
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1. Beryn

[NoxigHi MaJTOHOHITPHIY BiZIOMi SIK BHCOKOPEAKI[II{HO3/IaTHI CHOJYKH 3 BEJIHKHM
CHHTETUYHUM MOTEHIIAJIOM, SIKi IIMPOKO BUKOPHCTOBYIOTh ISl OZIEPKaHHsI Pi3HUX KapOo- i
reTepolKIigHuX crnonyk [1]. OcobnuBe miclie cepel MOXiIHMUX MAJIOHOHITPHITY 3aliMae
Horo mumep — BIH € 3py4yHHM 1 OaraToQyHKIIfHMM peareHTOM Juisi NOO0YIOBU
PI3HOMaHITHUX TE€TEPOIMKIIYHUX CHCTEM, 110 MalOTh BUCOKY Oi0JIOTiYHY aKTUBHICTh. Cam
JMEp MAaIOHOAWHITPUIIY TakoX Mae OloJOriyHy akTHBHICTb, 30KpeMa, Uil HbOTO
XapakTepHi HooTpomHi BmactmBocti [2]. Jioro 3ampomoHOBaHO SK peareHT s
bmyopumeTpryuoro BusHaueHHs Mifi [3].

3 iHmoro 00Ky, apuia(ypaHoOBi CIIOJYKH MAarOTh NIMPOKHH CIEKTp Oi0JOTivHOT Jii.
CTBOpeHO JiKapchbKi mpemnapar, sKi y CBOIH CTPYKTypi MIcTATh apuidypaHOBHI
¢parmenr [4, 5]. Tomy moemHaHHs UMX ABOX (apMakoopiB € MEpPCIEeKTUBHUM JUIS
JIOCITI/PKEHb 3 MEMYHOT XiMii.

2. PesyabTaTn AocaigKeHb Ta iX 00roBopeHHs

BuBuaroun xonneHcanito 5-apundypdypoiB 3 1MMepOM MaJIOHOJUHITPUITY, MH
3’CyBaH, IO PEaKIlisl MPOXOJNTHh B €TAHOJNI 32 HasBHOCTI KAaTaNiTHYHUX KiJIbKOCTEH
HinepuJMHy 3 YTBOpEHHAM  3-amiHo-2,4-nuniaHo-5-(5-apundypan-2-in)-neHra-2,4-
nieHoHITprIiB 1 3 Buxomamu 63—88 %.
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Bzaemogis 5-apundypdyporiB 3 AEMEpOM MAaTOHOAUHITPHUIY BiIOYyBa€eThCS 3a
TaKOK CXEMOIO:

NH,
/ \ N////\K EtOH, ninepuaux
oo\ * -
o} NS H;0
R

la—-r

63-88 %
R =H (a), 3-NO, (8), 4-Br (8), 2,4-Cl, (1)

Peakniss mpoxoauTh 3a HEZOBrOTPUBAJIOIO HArpiBaHHS peakmidHOi cymimi 3
BHUCOKHMH BHXOJIAMH CIIOJYK 1, IIO CBITYHMTH MPO BHCOKY PEaKIiiHy 3MaTHICTH OOUIBOX
pearcHTIB.

Opepxani cromyku la—r MU JZOCTIOWIN Y peakiii 3 uMenoHoM. Taky B3aeMOIiI0
MPOBOAMIIM 33 HArPIBaHHS MPOTIroM 2 roj y O€3BOJHOMY €TaHOJI 3 €TUJIATOM HATPIIo, a
TaKoXXK B €TAHOJI 3a HASBHOCTI mMminmepuauHy. Mu 3’scyBaiu, IO B OOHIBOX BHITaIKaX
YTBOPIOIOTBCSL OHAKOBI TPOJYKTH (CITONYKH 2), OJHAK 3aCTOCYBAHHsS ETHIIATy HATPIifo
CIpHUsIE€ YaCTKOBOMY CMOIIOYTBOpEHHIO. HaiOimpIn IMOBIpHO, IO peakiis MPOXOIHTh 3a
TaKOI0 CXEMOIO:

EtOH

TinepuanH

la-r N

2a-r
65-70 %

R = H (a), 3-NO, (6), 4-Br (8), 2,4-Cl, (r)



0. Nectok, B. Kapn'sk, M. Obywak
ISSN 2078-5615. BicHuk JlbBiBCbKOro yHiBepcuteTy. Cepisa ximiyHa. 2022. Bunyck 63 259

CrouaTtky BimOyBaeTbcsi TPHEIHAHHS IUMENOHY JO 3-amiHo-2,4-mumiano-5-(5-
apuidypan-2-in)-nenra-2,4-gienonitpuwiie la—r 3a peakiiero Mixaenss 3 YTBOPEHHSIM
CIonyk A, a Jaji, O4YeBHIHO, IPOXOAWUTH BHYTPIIIHHOMOJEKYISAPHE NpHEIHAHHS
T1IPOKCHIIBHOT TPYIH 3 aayKTy Mixaens (A) 1o HiaHOTPYIH, BHACTIIOK YOTO 3aMHKAETHCS
nipaHoBHi 1K (criosyka B). HactymHuM etanom 1mkiizaiii € npueaHaHHS aMiHOTPYIH
JI0 HITPHUJIBHOI, IO BEZE JI0 YTBOPEHHS MipUANHOBOTO MUKy (CMOTYKH 2a-T). YHACIiI0K
peakiiii yrBoproroThcs 2,4-miamino-10-(5-apundypan-2-in)-7,7-mumernn-5-okco-6,7,8,10-
Terpariapo-5H-9-okca-1-a3aanTpanen-3-kapOoHiTpuan 2. IX omepkaHO 3 BHXOJAMH
65-70 %.

InpuBinyanshicts cnoayk (1, 2) moBogmiu merogom THIX (emtoeHT OeH3eH—
areToH, 00’ eMHe CIiBBiAHOMICHHS 4:1).

By0BY OJIepXKaHNX CIONYK MiaTBeppKyBand sanumu IMP *H criexrpockorii.

3. Marepianu Ta METOAUKA €KCIEPHUMEHTY

Cnextpu SIMP 'H sammcyBanu ma npumazni Bruker 3 poGouoro wactororo 400 MI'm,
posunuEuK — JIMCO-0s. XiMiuHi 3MillleHHS HABEICHO CTOCOBHO CHTHATY 3aIHIIKOBUX
npotoHiB po3unHHuka (JIMCO, 2,50 M. u.).

5-Apundypdyponu onepkyBanu 3a METOAMKAMH, OMKMCaHUMH y mpaii [6]. Jumep
MAaJIOHOUHITPHITY CHHTE3YBAITH 33 METOIUKOFO [1].

3aragpbHa MeToguka onepxkaHHs cmoayk (la-r). Cymim 3,3 MMoib
5-apun¢ypdypoiy, 3,3 MMoIb qUMepy MATOHOAUHITPIITY 1 4 Kparuti ninepuauny y 20 mi
€TaHOJTy HarpiBajJM Ha KHUIUIAYIH BOJSIHIN OaHi O PO3YMHEHHS TBepAoro 3amuuky. [licns
OXOJIOMKSHHSI YTBOPEHHH ocaja BiA(QINbTPOBYBAM 1 MEPEKPUCTATI30BYBAIM 3 CyMilli
eraHon—/IM®A (10:1).

3-Amino-2,4-auuiano-5-(5-peniapypaun-2-in)-nenra-2,4-xicHOHI TP AT (1a).
Buxiz 63 %. T. mn. 230 °C. Cuextp SIMP 'H (8, M. u., IMCO-dg): 7,46 1 (1H, dypan),
7,48 n (1H, ¢ypan); 7,41 m (1H, 4-H, Cg¢Hs), 7,52-7,56 m (2H, 3-H, Cg¢Hs), 7,94 n
(2H, 2-H, C¢Hs); 7,89 ¢ (1H, CH=); 8,98 m.c (2H, NH;). 3natineno, % N: 19,74,
C17H10N40. 06‘{I/ICJ'ICHO, % N: 19,57

3-Amino-2,4-muniano-5-[(3-uirpodenin)pypan-2-in]-nenra-2,4-xieHoHiTp U
(16). Bmxim 88 %. T. mm 307 °C. 3maiineno,% N: 20,98. C;;HgNsOs.
O06uncneno, % N: 21,14.

3-AmiH0-2,4-1uuiano-5-[(4-6pomodenin)pypan-2-ii]-nenra-2,4-nieHoHiTPUI
(1B). Buxin 73 %. T. mr 318 °C. Crmektp SIMP 'H (8, m.u., JIMCO-de): 7,46 n
(1H, dypan), 7,47 o (1H, dypan); 7,76 n (2H, Ce¢Hy), 7,86 1 (2H, CsHa); 7,89 ¢ (1H, CH=);
8,99 m1.c (2H, NH,). 3naiineno, % N: 15,12. C;;HgBrN4O. O6uncneno, % N: 15,34.

3-AMino-2,4-1uuiano-5-[(2,4-nuxaopodenin)pypan-2-in]-nenra-2,4-
aienoniTpua (Ir). Buxix 70 %. T. mr. 325 °C. 3uaiimeno, % N: 15,63. Cy7HgCIoN,4O.
O06uucneno, % N: 15,77.

Onep:xanns moxignux 9-okca-l-azaantpaneny (2a-r). CyMim eKBIMOJISPHUX
kimpkocted peuoBuH (la-r) Ta mumenony (1,4 mmonb), 30 MMOJb MiNEpUAUHY Y
15 Mu1 eTaHONTy KHIT'ATHJIM JI0 TIOBHOTO PO3YMHEHHS TBEPJOTO 3aluIIKy. PeakmiitHy cymin
OXOJIOMKYBAJIM 1 HEUTPaTi30BYBaJIM KOHLIEHTPOBAHOIO XJIOPUIAHOI KUCIOTOIO. Y TBOPEHUI
ocajl BiA(iIbTpOBYBaIH, IPOMHUBAIIH BOJIOIO 1 IEPEKPUCTATII30BYBAIN 3 €TAHOITY.
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2,4-Tiamino-10-(5-denindypau-2-in)-7,7-numerni-5-oxco-6,7,8,10-rerpariapo-
5H-9-okca-1-a3aanTpanen-3-kapooHiTpua (2a). Buxin 65 %. T. mi. 240 °C. 3naiiacHo,
%: C 70,30; H 5,24; N12,97. C5H22N4O3. O6uucneno, %: C 70,41; H 5,20; N 13,14.

2,4-liamino-10-[5-(3-niTpodenin)pypan-2-in]-7,7-numernia-5-oxco-6,7,8,10-
TeTparigpo-5H-9-okca-1-azaanTpanen-3-kap6onirpmir (26). Buxin 70 %. T. m. 270 °C.
Crnextp SIMP 'H (8, m.u., JIMCO-dg): 1,08 ¢ (6H, 2CHs); 2,34 ¢ (4H, 2CH,);
5,97 ¢ (1H, CH); 7,38 n (1H, dypan), 7,61 n (1H, dypan); 7,80-8,69 m (4H, CgHy);
8,28 ¢ (2H, NHy); 8,72 ¢ (2H, NH,). 3uaiineno, %: C 63,78; H 4,35;N15,04.C,5H,;N50s.
O6uucneno, %: C 63,69; H4,49; N 14,85.

2,4-Jliamino-10-[5-(4-6pomodenin)pypan-2-in]-7,7-numerni-5-oxco-6,7,8,10-
Terparigpo-5SH-9-okca-1-azaanTpanen-3-kapoonirpui (2B). Buxin 69 %. T. . 265 °C.
Buaiineno, %: C 59,27; H 4,08; N 11,13. Cy5H,:BrN;Os. O6uncneno, %: C 59,42; H 4,19;
N 11,009.

2,4-liamino-10-[5-(2,4-nuxnopodenin)pypan-2-in]-7,7-numeTnia-5-oxco-
6,7,8,10-Terparinpo-5H-9-oxca-1-azaanTpanen-3-kapéonitpua  (2r). Buxing 70 %.
T. mn. 200 °C. 3uaiineno, %: C 60,47; H 4,05; N 11,45.C,5H,0CI,N4O5. O6uncieno, %:
C 60,62; H4,07; N 11,31.
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INTERACTION OF 5-ARYLFURFURALS WITH MALONONITRILE DIMER
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The interaction of 5-arylfurfurals with dimer malononitrile was studied. A number of
previously unknown 3-amino-2,4-dicyano-5-(5-arylfuran-2-yl) -penta-2,4-dienenitriles were obtained,
which were investigated in the cyclocondensation reaction with dimedone. The reaction was
performed by heating the reagents in ethanol in the presence of piperidine. The reaction was
monitored by TLC (eluentbenzene—acetone, 4:1 by volume). It was found that the cyclocondensation
reaction proceeds with the formation of pyran and pyridine cycles — fragments of 9-oxa-1-aza-
anthracene.

The structure of the obtained compounds was confirmed by'H NMR spectra.

!H NMR spectra were recorded on a Bruker instrument with an operating frequency of
400 MHz, solvent — DMSO-ds. Chemical shifts are given relative to the solvent signal (DMSO,
2.50 ppm).

General procedure of obtaining 3-amino-2,4-dicyano-5-(5-aryl-furan-2-yl)-penta-2,4-
dienenitriles (1). A mixture of 0.003 mol of 5-arylfurfural, 0.003 mol of malonodinitrile dimer and
4 drops of piperidine in 20 ml of ethanol was heated on a boiling water bath until the precipitate
dissolved. After cooling, formed precipitate was filtered off and recrystallized from ethanol-
DMF (10:1).

Synthesis of 2,4-diamino-7,7-dimethyl-5-ox0-10-(5-ary|-furan-2-yl)-6,7,8,10-tetrahydro-5H-
9-oxa-1-aza-anthracene-3-carbonitriles (2). A mixture of equimolar amounts of substances (1) and
dimedone (0.0014 mol), 0.03 mol of piperidine in 15 ml of ethanol was boiled until complete
dissolution of the precipitate. The reaction mixture was cooled, neutralized with concentrated
hydrochloric acid. The formed precipitate was filtered off, washed with water and recrystallized from
ethanol.

Keywords: 5-arylfurfurals, malonodinitrile dimer, dimedone, cyclocondensation reactions, 9-

oxa-1-aza-anthracene derivatives.
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