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Po3BUTOK Ta MOMYISIPHICTD “3€7€HOI XiMii” MOCTIHO 3pOCTal0Th OCTAHHIMH POKaMH,
BOHA MIIIHO 3aKpiliia CBOI TO3UIIi B Cy4acHOMY OpTaHIYHOMY CHHTE3l. 3 METO0
30epexeHHs HaBKOJIMIITHBOTO CEPENIOBHINA XIMIKH CTapaloThCsl PO3POOISTH HOBI METOIH
OPraHiYHOTO CHHTE3Y, SIKi Y3TOUKYIOTHCS 3 OCHOBHUMHM NPUHIUIIAMH 3€JIeHO0{ XiMii. Baxku-
BICTh €KOJIOTIYHO TPUHHATHUX PEakliii Takoro THIy B MaHOyTHBOMY 3pOCTe IIe OiumbIne
3aB/ISIKM iXHIM Oe31epevHIM MepeBaram MOpiBHSIHO 3 KJIACHYHUM OpPraHiuHUM CHHTE30M [1].

3 iHmoro OOKy, MYJBTHKOMIIOHEHTHI peakiii € BaXJIMBUM IHCTPYMEHTOM JJIs
CHHTE3Yy IIMPOKOro CIEKTPa KOPHUCHHMX CHOJIYK, 30Kpema sl (hapMaleBTHYHOI ramysi.
Takuii THII MEPETBOPEHb € MPAKTUYHO BAXKJIMBUM 3 TOYKH 30pY €KOHOMIi €Heprosarpar,
PO3YMHHHMKIB 1 peareHTiB Ta 3anobiraHHs 3a0pyIHEHHS! HABKOJIHMIIHBOTO CEPEIOBHIIA.

Binomo, mo crnonyku, siki MictaTh 5,6,7,8-terparinpo-4H-xpoMeHoBHid (pparmMeHT,
BOJIOJIIFOTH O10JIOTIYHOIO aKTHBHICTIO [2], X BHKOPHCTOBYIOTH IUIA JIKyBaHHS HeWpomere-
HEpaTHBHHX 3aXBOPIOBaHb, 30KpeMa, XBopoO ArbIreiimepa, XaHTiHrtoHa, [lapkincona [3].

BaxnmBuMm kimacoM cmonyk € W apmindypaHud [4], OCKUTBKA TaKi CTPYKTYpHI
(hparmMeHTH BXOAATH N0 CKIIaxy 0araTboX NMPUPOAHUX I CHHTETUYHHUX PEYOBHH, SKi MalOTh
OionoriuHy akTuBHICTH [5—11]. [eski 3 HUX yKe BHKOPHUCTOBYIOTH SIK JIIKapCHKi 3aCO0M,
TOMY ¥ CHHTE3 HOBHX PEUOBHH, IIO MICTATh apwidypHiIbHUI (parMeHT, € aKkTyalbHOI
npoOIieMo10. 3pydyHHM peareHToM Ui 1boro € S-apuindypdyponu. BoHu B3aemMoailoTh 3
aMiHaMH, METHJICHAKTHBHUMH Ta JUKAPOOHUILHHMHU CIIOJYKaMH, BCTYNAalOTh y peakKiii
reTepoLUKIIi3aliif, 110 poOUTh X 3pYYHUMH peareHTaMd JJisl KOHCTPYIOBAaHHS
TeTEePOIUKIIIB 3 apHiIPypaHOBUMH (parMEeHTaMH.
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Buxigaum peareHTOM Uil oJep)KaHHA  S-apui-2-GypaHKapOanbleriiiB  3a
JoroMororo peakuii MeepseitHa € ¢ypdypon — HaHmOMMpeHIMHUHA Ta HAWJOCTYITHIIINH
cepenl GypaHOBHUX CIIONYK. Y JIITEpaTypi € YAMANO JaHWX, IO CTOCYIOTHCS apHITIOBAHHS

dypdypoy [12, 13].
5-Apundypdyponnu 1 ogepsxanu 3 Buxogamu 40—60 %:

N,CI / \_ o
R@ R e ©

1a-3

R = 4-Cl (a), 2-NO,-4-OMe (6), 4-NO, (B), 2,5-C, (), 4-COOEt (), 2-NO; (e),
2-NO,-4-Me (€), 4-Br (%), 2,4-Cl, (3)

Vmepire mpo OTPUMaHHS TeTpariipo-4/H-XpoMEHOBOTO IHKIY, BHKOPHCTOBYIOUH
OcH3anbJeril, MaJOHONWHITPWI 1 nuMenoH, 3raayioTe 2004 poxy [14]. Peakmito
NpOBOAMIIM B IOHHIA pigmHi —  1-OyTmin-3-mermniminasomiym terpadiyopobopari
([bmim][BF,]), ska BuxoHyBana (YHKI[IIO PO3YMHHMKA W KaTajJi3yBajia mpouec. Yci
KOMITOHEHTH JI0JIaBaJl B PEaKTOp OJHOYACHO, cymill nepeMimryBaiu rnpu 40 °C npoTsirom
4 rox. Mu peranbHille JOCTIIWIM CHHTETHYHWH TMOTEHLIan Ii€i peakuii i BUBYMIH
MOBE/IHKY aNbJeriniB apwiypaHOBOrO psay 3 IIMPOKAM CIEKTPOM 3aMICHHUKIB B
apoMaTUIHOMY s7pi. 3’AcyBaii, MO peakiis BiAOyBaeThCS 3a KUIT SITIHHA KOMIIOHCHTIB B
STHJIOBOMY CIHUPTI 3 YTBOPECHHSAM 2-aMiHO-7,7-IUMETHI-5-0Kkco-4-(5-apmi-2-pypan)-
5,6,7,8-teTparigpo-4H-xpoMeH-3-kapOOHITPpUIIiB 4a-3 (AUB. TAONHIIIO):
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4a-3
R = 4-Cl (a), 2-NO,-4-OMe (6), 4-NO, (B), 2,5-Cl, (r), 4-COOEt (1), 2-NO, (e), 2-NO,-4-
Me (¢€), 4-Br (:k), 2,4-Cl, (3)

Tabnuys 1
Buxoau 1 remnepatypu IuaBieHHs 2-aMiHO-7,7-qUMeTHI-5-0Kc0-4-(5-apun-2-dypan)-5,6,7,8-
TeTpariapo-4H-xpomeH-3-KkapOOHITPHITIB
Table 1
The yields and melting points of -amino-7,7-dimethyl-5-oxo0-4-(5-aryl-2-furan)-5,6,7,8-tetrahydro-
4H-chromene-3-carbonitrile

Ne cionyku | R | Buxiz, % | T °C
4a* 4-Cl 85 252-253
46 2-NO,-4-OMe 79 232-233
4B 4-NO, 83 222-223
4r 2,5-Cl, 80 253-254
4n 4-COOEt 81 244-245
de 2-NO, 78 218-219
4e 2-NO,-4-Me 75 243-244
4k 4-Br 84 240-241
43 2,4-Cl, 86 262-263
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* Cnextp SIMP 'H (500 MI'u, JIMCO-dq) 8: 7,59 (1, J = 9,0 ', 2H, C¢Hy), 7,46
(m, J=9,0 I'y, 2H, C¢H,), 7,13 (c, 2H, NH,), 6,87 (1, J = 3,3 Hz, 1H, dypan), 6,18 (g, J =
3,4 I'u, 1H, dypan), 4,38 (c, 1H, CH), 2,57 (mn, J = 17,6, 1,1 I'n, 1H, CH,), 2,47 (un, J =
17,2, 1,1 I'n, 1H, CH,) , 2,32 (1, J = 16,1 I'y, 1H, CH,), 2,20 (x, J = 15,9 T'u, 1H, CH,),
1,05 (c, 3H, CH3), 1,02 (c, 3H, CH;).

SAMP C (125 M, IMCO-de) & 26,84; 29,01; 29,69; 31,17; 32,37; 50,40; 55,66;
107,90; 108,00; 110,44; 120,00; 125,07 (2C); 129,42 (2C); 129,67; 131,98; 150,96; 156,72;
159,77; 164,12; 196,01.

Excnepumentanbna yacrtuna. Cnekrpu SIMP 3anucyBanu Ha npwaai Bruker
500, pozunaHuK — JIMCO-dy. [JaHi eneMeHTHOTO aHali3y CIONYK 4a—3 y3TOIKYIOTECS 3
00YHCICHUMH 3HAYCHHAMH. PEHTTeHOCTPYKTYpHUN aHami3 croilyk 40 i 4r BUKOHAHO Ha
muppakromerpi Kuma KM4CCD. Pe3ympTaTé peHTTEHOCTPYKTYPHOTO — aHAII3Y
HiATBEPKYIOTh CTPYKTYPY OTPHMaHUX CIIONyK (puc. 1, 2).
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Puc. 1. Monekynsapra crpykrypa 2-amiHo- Puc. 2. MonekynsapHa cTpykTypa 2-amino-4-[5-(2,5-

7,7-mametnn-4-[ 5-(4-metun-2-airpodenin)-2-
¢ypm]-5-oxco-3.,4,5,6,7,8-rekcarinpo-2 H-3-
XpOMEHOKapOOHITpIITy 40.

nuxiopodenin)-2-gypuin] 7,7-auMeTnin-5-okco-
3,4,5,6,7,8-rexcarinpo-2H-3-
XPOMEHOKapOOHITPIITY 4T.

Fig. 2. Molecular structure of 2-amino-4-[5-(2,5-
dichlorophenyl)-2-furyl]-7,7-dimethyl-5-oxo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile 4r

Fig. 1. Molecular structure of 2-amino-7,7-
dimethyl-4-[5-(4-methyl-2-nitrophenyl)-2-
furyl]-5-ox0-5,6,7,8-tetrahydro-4 H-
chromene-3-carbonitrile 46

5-Apun-2-pypankapoanpierinzn la—a. Y TpummiikoBy konly 3 MIIIANIKOO,
KparesIbHOI0 JIIHKOIO 1 TiYuiabHUKOM Oynboariok BBoawn 19 1 (0,2 mons) ypdypony, 2 r
kynpym(Il) xmopumy i 80 mu anerony. Jlo ozepaHOro po3uMHY 3a IHTEHCHBHOTO
MepeMilllyBaHHsI TOCTYIIOBO JIOJIaBajld PO3YMH apeHJia30HIi XJIOpUaYy, OAEpIKaHOTO
miazoryBanHsM (0,21 moms BiamoBimHOro amiHy. Ilicis 3akiHUYeHHS BHIUICHHS a30Ty
OPOAYKT  BiAdinbTpoByBamM  (3AEOUTBIIOTO CIIONYKH 3  EIEKTPOHOAKIENITOPHUMH
3aMiCHUKaMH B apOMATUYHOMY s/pi), a00 BUAUISAIN MEPETOHKOI0 Y BaKyyMi (31e0116110T0
— CHONYKH 3 EIIEKTPOHOJOHOPDHHUMHM 3aMICHMKaMH B apoOMaTH4HOMY sapi) i
MePEKPHICTANI30BYBAIH 3 €TaHOIY abo CyMilli po3unHHHKIB eTaHOIT—/IM®DA.

2-AMiHo-7,7-numMeTnI-5-0Kkc0-4-(5-apuia-2-pypan)-5,6,7,8-rerparinpo-4 H-
xpomeH-3-kapoounirpuiain  4a—3. Cymim 3,3 MMoiib  BiANOBigHOro  S5-apui-2-
dbypankapb6ansaeriny, 3,3 mmoib (0,46 1) 5,5-mumernnnukiorekcan-1,3-maiony i 3,3 MMoJb
(0,22) r wmamoHomuHiTpMy y 30 MI €THJIOBOTO CHHPTY HArpiBalOTh 31 3BOPOTHUM
XOJOAWIBHUKOM HpoTAroM 5—6 rof. Ilicis oxonmo/pkeHHS CyMmimi ocai, 10 yTBOPHUBCH,
BiIiNBTPOBYIOTH, MPOMUBAIOTH CITUPTOM 1 MEPEKPUCTATI30BYIOTH 13 CyMillli pO3YHHHUKIB
cuupT-AMOA.
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SYNTHESIS OF 2-AMINO-7,7-DIMETHYL-5-0X0-4-(5-ARYL-2-FURAN)-
5,6,7,8-TETRAHYDRO-4H-CHROMEN-3-CARBONITRILES

A. Vakhula', Ye.-O. Laba', R. Lytvyn', V. Kinzhybalo?,
O. Lesyuk', O. Motovylsky', Yu. Horak'*
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In the recent years, the developments of multicomponent reactions (MCRs) have attracted
considerable attention from the vantage point of combinatorial and medicinal chemistry. Generally,
the MCR strategy helps save synthetic time and effort and has significant advantages over
conventional two-component reactions in several aspects, such as the formation of several bonds in
one step. Such synthetic approach is highly compatible with the goals of "green chemistry" and the
atom economy. With a small set of starting materials, very large synthetic libraries can be developed
within a short time

The excellent achievements in the study of natural products as a source of drugs and drug
leads stimulates the synthetic community to develop effective strategies for the synthesis of
structurally complex natural products and natural product-like compounds such as potential drug
candidates for high-throughput screenings in drug discovery.

It is known that compounds containing the 5,6,7,8-tetrahydro-4H-chromene moiety have
biological activity. They are used for treatment of neurodegenerative diseases in particular
Alzheimer's, Huntington's, and Parkinson's diseases.

It turned out that the most productive method for synthesis of condensed heterocycles with
5,6,7,8-tetrahydro-4H-chromene moiety is a three-component cyclocondensation reaction involving
aldehyde, malonodinitrile and dimedone. Thus, previously undescribed 5,6,7,8-tetrahydro-4H-
chromene derivatives with arylfuran fragments were obtained by multicomponent one-pot reaction of
S-arylfuran-2-carbaldehydes with malonodinitrile, and dimedone with high yields.

Keywords: furan derivatives, arylfurfuroles, cyclocondensations, 5,6,7,8-tetrahydro-4H-
chromene.
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