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TpUKOMIOHEHTHOIO  LMKIOKOHIAeHCalielo  S-apundypdyposiB 3 aneroaneTaHiTiaoM,
CEYOBHHOIO UM TIOCEYOBHHOIO OZIEpKaHO psix moximHux 1,2,3,4-terparigponipiuMii-2-oHIB(TIOHIB) 3
apundypatHoBuM QparmMeHToM. [IpoBeIEHO alleTHIIOBaHHS JCSKUX i3 ojepxaHuX noxiguux 1,2,3.4-
TETPariapomipuMin-2-oHiB(TiOHIB). AICTUIIOBAaHHS BIIOYBa€ThCS 3a y4acTIO 000X aTOMIB a30Ty
MIPUMITUHOBOTO IAKJTY.

Kmiouosi  cnosa:  5-apundypdyposu, — aneroaneTaHigin, CCYOBHHA, TIOCCUOBHUHA,
TETPariIpOMPUMiH-2-0HH, TPUKOMIIOHCHTHA PEaKIlisl, alleTUIFOBAHHS.
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1. Betyn

Bigomo, mo OinmbmicTe JTIKapChKUX MpenapaTiB Ta IHIIMX OiONOTIYHO aKTHBHUX
PEYOBHH € TETEPONMKIIYHIMHE CIIONyKaMH a00 K MICTATh TeTepOUUKIIYHUNA (pparMeHT.
BaxumBuM y 1IpOMY CEHCI KJIacOM CHOJYK € ToXimHi apwidypaniB. Jeski 3 HUX yxe
BUKOPHCTOBYIOTh SIK JIIKApCBhKi 3acO0M, TOMy W CHHTE3 HOBHX PEUOBHH, IO MiCTATh
apmwiyprIbHIN (parMenT, € aKTyalbHUM 3aBaaHHsM [1, 2].

BaxnuBuM IHCTPYMEHTOM Cy4acHOTO OpraHI4HOIO CHHTe3y € HOBI cdepH
3aCTOCYBAaHHS BIJIOMUX CHHTETHYHHX METOIB, OCOOJIMBO SIKIIO BOHM IPYHTYIOTHCS Ha
3aCTOCYBaHHI JIOCTYMTHUX BUXIJIHUX CIIONYK Ta € MYJbTHKOMIOHEHTHUMH DPEaKI[isIMH YH
MOXyTb OyTH BHKOpPHCTaHI y OararocTamiiHMX CXeMax KOHCTPYIOBaHHS MPaKTUYHO
KOpUCHUX peuoBUH. Jlo TakMx MeTOoiB HajexuTh peakiis bimxuuemni [3]. Lei meron i
3apa3 YCHILIHO 3aCTOCOBYIOTh JJISi CHHTE3Y IIMPOKOrO CIEKTpa OlOJOTiYHO aKTHBHHX
MOX1THUX HipUMIMHY. 3okpema, TOX1/THi 3,4-auripomnipuMiauH-2-OHIB
XapaKTePU3YIOThCSl IIUPOKHM CIIEKTPOM O10JIOTIYHOT aKTHBHOCTI, a TeTpariAponipuMiInH-
2-OHM BHUKOPUCTOBYIOTh SIK TepaleBTHYHI 3aco0M, 110 MalTh IPOTUBIPYCHY,
MPOTHITYXJIMHHY, TIITOTeH3WBHY, CHOIWHY Ta iHmI Buau mii [4, 5].

Bukiiukae iHTepec TO€IHAHHS B OJHIA MoyieKym pi3HUX (apmakohopHUX
TeTepOLMKIIIYHUX (parMeHTiB — TerparijpomnipuMiaudy ta ¢ypany. ToMy MeTor Hamoi
mpari € JOCHiPKeHHS S-apuiaypdypoiiiB y TPUKOMIIOHEHTHIH [MKIOKOHAEHCAIT 3
CEUOBHHOIO, TIOCEYOBMHOIO Ta alleTOAICTAHLIIIOM, SIKa BEAE IO OJEPXKAHHS CIIONYK, II0
MICTATh 3a3HaueHi papmakodopu.
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2. Pe3ynbTaTu gocaigKeHb Ta iX 00roBopeHHs

Jocnimxyoan TPUKOMIIOHEHTHY ITUKJIOK OHICHCAITi0 3a y4acTio
5-apundypdyposais, aneroaretaHiigiy Ta CEYOBUHU (TIOCEUYOBUHH), MU 3’SCYBaJH, IO
B32€EMOJIS MiX [MMH peareHTaMHu BiJOYBa€ThCsl 3a YMOB HarpiBaHHS peakIliiHOl
CyMillli BIPOJOBX 2 TOJ y CEpeloBHIII eTaHony. SIK KarajaizaTop BHUKOPHUCTOBYBAIH
xmopun  3amiza(lll). Ilpoaykramum  peakiiif, BigmoBigHO,  OyaM  MOXIijAHI
1,2,3,4-tetparigponipumin-2-oHiB 1a—na ta 1,2,3,4-TerparigpomnipumMiH-2-TioHiB 2a, 0.
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1: X =0, R = 3-NO, (a), 2,5-Cl, (8), 4-Br (), 2-Cl (1), 2-CF; (n);
2: X =S8, R =3-NO, (a), 2,5-Cl, (0).

3

Bapto 3ayBaxurH, 10 peakiii 3 TIOCEUOBHHOI CYIMPOBODKYIOTHCS —OUIBIINM
CMOJIOYTBOPEHHSIM Ta BiI0YBAIOTHCS 3 MEHIIIMMH BAXOJIAMH MPOAYKTY nuKizartii (42—44 %).

HasiBaicTh y 1ux croiykax nBox NH-rpym Moxke 3yMOBIIOBaTd ixHe ciia0ke
MPOHUKHEHHSI 4Yepe3 CTIHKM MeMOpaH KIITHH JKMBHX OpraHi3MiB YHACHiJJOK YTBOPEHHS
BOJIHEBUX 3B’sI3KIB. AIIMIIIOBaHHS a00 aJKIJIIOBaHHS CTPYKTYPU Maso O IMOJETIIUTH iXHE
MPOHUKHEHHS YCEepeAWHY KJIITHH opraHi3MiB. ToMmy Jeski 3 oOfep)KaHUX CIIOJNYK MH
JIOCITIJDKYBAJIM B PEAKIiT alleTHITIOBaHHSL.

AUETUITIOBAHHS TPOBOAMIN 33 YMOB KHIUSATIHHS (eHimaminiB 6-metun-4-[5-(4-
opomodenin)dypan-2-in]-2-okco-1,2,3,4-rerparigpomnipumianH-5-kapobornosoi (1B) Ta 6-
Mmetui-4-[5-(2,5-muxmopodenin)dypan-2-in]-2-riokco-1,2,3,4-TeTpariapomipumMianH-5-
KapOOHOBOT (20) KUCIIOT B OLITOBOMY aHTiPHUIL:
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3: X=0,R=4-Br;
4: X=S,R=2,5-Cl,.

AuernnroBaHHS BiOYBa€ThCS 3a y4acTIO OOMABOX aTOMIB a30Ty MipHMiJHHOBOTO
KIJIBIIA, 3aBJISIKK YOMY OAEPXKYBaJIM cloyku 3 1 4.

[epeOir peakuiii KOHTpoIIOBaIM XpoMaTorpadiuno. [HAMBIMyalbHICTE OTPHUMaHHUX
cnomyk  jgoBomwiu  Meromom  THIX  (emroeHT — OeH3eH—ameToH,  00’€MHE
cmiBBifHOIIEHHS 5:1).

BynoBy onep:kaHUX CIIONYK MiATBepKyBaiy crnextpamu SIMP 'H Ta enemenTHIM
aHaIII30M.

3. MaTepiajii Ta METOAMKA eKCIIEPUMEHTY

Cnekrpu SIMP 'H sammcysamn Ha npunazi Bruker 3 poGouoro wacrororo 400 MI'L,
po3unHHUK — JIMCO-0s. XiMiuHi 3MillleHHS HABENCHO CTOCOBHO CHUTHANY 3aIHIIKOBUX
npoToHiB pozunHHuka (AMCO, 2,50 M. 4.).

5-Apundypdypoiu ofepKyBain 3a METOAUKAMHU, OTIUCAHUMHE Y Tipaii [6].

3arasbHa MeToauka ojaep:kanusi cnoayk (la-a, 2a, 6). Cymim 0,005 moJb
5-apundypdypory, 0,89 r (0,005 mons) areroaneranigigy, 0,005 Moib Ce4OBMHHU
(tioceyoBunu), 20 mu eranony i 0,14 r FeCl;-6H,O HarpiBanu BmpomoBx 2 roa o
pO3uMHEHHs peareHTiB. [licnsi OXOJNOMKEHHS YTBOPEHWH ocan  Bia(iIbTPOBYBaIH,
MIPOMHBAIIN BOZIOI0, €TAHOJIOM 1 TMEPEKPHCTATI30BYBaIN 3 €TaHOIy abo CyMIIll eTaHoy 3
JIAM®DA.

Ogpep:xanns cnoayk (3, 4). Harpisamm 0,001 moms cmomykn 1B abo 20 y
cepenoBumli 15 mur omroBoro auriapuay Brpoxosk 20 xB. CyMill OXOJIOMKYyBadH i
noxasany 20 M1 Boau. YTBOPEHHH ocaj BiAdiIbTPOBYBaIM, IPOMHBAIH BOJIOI), ETAHOJIOM
1 IEpEKPHUCTAIII30BYBAIN 3 €TAHOITY.

®Deninamin 6-mermii-4-[5-(3-nitpodenin)pypan-2-in]-2-oxco-1,2,3,4-
Terpariaponipuminun-5-kapoonosoi kuciaoru (1a). Buxin 54 %. T. . 245°C (eranon —
JAM®A). 3naiineno, %: C 63,04; H 4,49; N 13,27. Cx,HsN4,Os. O6uncneno, %: C 63,15;
H 4,34; N 13,39.

Deninamin 6-meTnin-4-[5-(2,5-nuxaopodenia)pypaun-2-in]-2-oxco-1,2,3,4-
Terpariaponipuminun-5-kapoonosoi kucaotu (16). Buxin 50 %. T. mn. 234 °C (eraHon
— JIM®A). 3maiineno, %: C 59,88; H 3,96; N 9,37. CxH;7;CI,N303. O6uncneno, %:
C 59,74, H 3,87; N 9,50.

Deninamin 6-meTmin-4-[5-(4-6pomodenia)pypan-2-in]-2-oxco-1,2,3,4-
TeTpariaponipumiauH-5-kapooHoBoi kucaoru (1B). Buxing 58 %. T. . 270 °C (eranon
— IM®A). Crektp SIMP 'H (8, m. u., IMCO-dg): 9,62 ¢ (1H, NH); 8,82 ¢ (1H, NH);
7,96 ¢ (1H, NH); 7,79-7,50 m (6H, Ar); 7,26 T (2H, CsHy); 7,03 T (1H, CgHs); 6,90 n (1H,
bypan); 6,32 1 (1H, dypan); 5,51 ¢ (1H, CH); 2,08 ¢ (3H, CHs). 3uaiineno, %: C 58,30;
H 3,92; N 9,19. C,H1sBrN3;O;. O6uncneno, %: C 58,42; H4,01; N 9,29.
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Deninamin 6-merun-4-[5-(2-xaopodenia)pypaun-2-ia]-2-oxco-1,2,3,4-
TeTpariaponi{)nMiunH—S-Kapﬁoﬂoso'i kucsotu (1r). Buxin 62 %. T. . 205 °C (eranon).
Crektp AMP “H (6, m. 4., IMCO-dg): 9,65 ¢ (1H, NH); 8,84 ¢ (1H, NH); 7,74 ¢ (1H, NH);
7,72-7,25 m (8H, Ar); 7,06-7,01 m (2H, Ar+dypan); 6,38 1 (1H, dypan); 5,54 1 (1H, CH);
2,08 ¢ (3H, CHs). 3naiineno, %: C 64,92; H 4,33; N 10,43. C»,H;5CIN3O3. O6uncneno, %:
C 64,79; H 4,45; N 10,30.

®eniamin 6-merni-4-[5-(2-rpudpropomerunidenia)pypan-2-in]-2-oxco-1,2,3,4-
TerparigponipumianH-5-kap6oHoBoi kucaoru (1x). Buxin 48 %. T. . 171 °C (eranon).
3naiineno, %: C 62,45; H 4,23; N 9,44. Cy3H15FsN3O03. OGuucieno, %: C 62,58; H 4,11;
N 9,52.

Deninamin 6-meTnn-4-[5-(3-niTpodenin)pypan-2-in]-2-riokco-1,2,3 4-
TerparigponipuMianH-5-kap6oHoBoi kucaoTu (2a). Buxin 42 %. T. . 193 °C (eranon).
3mnaiigeno, %: C 60,97; H 4,08; N 12,79. C;,H1sN,O,S. O6uncneno, %: C 60,82; H 4,18;
N 12,90.

Deninamin 6-meTnn-4-[5-(2,5-nuxaopodenin)pypaun-2-in]-2-riokco-1,2,3,4-
TerparigponipumianH-5-kap6oHoBoi kucaoTu (26). Buxin 44 %. T. . 178 °C (eranon).
3uaiineno, %: C 57,78; H 3,61; N 9,30. C22H17C|2N3OZS. O0uucneno, %: C 57,65; H 3,74;
N 9,17.

Deninamin 1,3-mianerni-4-[5-(4-6pomodenin)pypan-2-in]-6-meTni-2-oxco-
1,2,3,4-Terparigponipuminun-5-kapoonoBoi kuciaorn (3). Buxin 56 %. T. . 284 °C
(eranoun). 3uaiineno, %: C 58,31; H 4,06; N 7,97. CysH2,BrN3zOs. O6uncieno, %: C 58,22;
H4,13; N 7,83.

Deninamin 1,3-pianernia-4-[5-(2,5-nuxsopod enin)pypan-2-ia]-6-mernn-2-
Tiokco-1,2,3,4-Terparinponipuminun-5-kap6onoBoi kuciaoru (4). Buxing 67 %. T. mn.
252 °C (eranomn). 3uaiineno, %: C 57,70; H 4,01; N 7,66. C,6H,;CI,N30,4S. O6uncneno, %:
C 57,57; H3,90; N 7,75.
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SYNTHESIS OF SUBSTITUTED TETRAHYDROPYRIMIDINONES
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Investigating the three-component cyclocondensation involving 5-arylfurfurals, acetoacetanilide,
and urea or thiourea, we found out that the interaction between these reagents occurs under the
conditions of heating the reaction mixture for 2 h in an ethanol environment. Ferrum(l11) chloride was
used as a catalyst. The products of the reactions were phenylamides of 6-methyl-2-oxo-4-(5-arylfuran-2-
yl)-1,2,3,4-tetrahydropyrimidine-5-carboxylic acids 1 and 6-methyl-2-thioxo-4-(5-arylfuran-2-yl)-
1,2,3,4-tetrahydropyrimidine-5-carboxylic acids 2 respectively.

It should be noted that reactions with thiourea are accompanied by greater resin formation and
occur with lower yields of the cyclization product (42—-44 %).

We studied some of the obtained compounds in the acetylation reaction. Acetylation was carried
out under boiling conditions of phenylamides of 6-methyl-4-[5-(4-bromophenyl)furan-2-yl]-2-oxo-
1,2,3,4-tetrahydropyrimidine-5-carboxylic acid and 6-methyl-4-[5-(2,5-dichlorophenyl)furan-2-yl]-2-
thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylic acid in acetic anhydride. Acetylation occurs with the
participation of both nitrogen atoms of the pyrimidine ring.

The course of the reactions was monitored chromatographically. The individuality of the
obtained compounds was proved by the TLC method (eluent benzene—acetone, volume ratio 5:1).

The structure of the obtained compounds was confirmed by ‘H NMR spectra and elemental analysis.

'H NMR spectra were recorded on a Bruker device with an operating frequency of 400 MHz, the
solvent was DMSO-dg. The chemical shifts are given relative to the signal of the residual protons of the
solvent (DMSO, 2.50 ppm).

General method of obtaining compounds 1 and 2. A mixture of 0.005 mol of 5-arylfurfural,
0.89 g (0.005 mol) of acetoacetanilide, 0.005 mol of urea (or thiourea), 20 ml of ethanol, and 0.14 g of
FeCl3-6H,0 was heated for 2 h until the reagents dissolved. After cooling, the formed precipitate was
filtered, washed with water, ethanol and recrystallized from ethanol or a mixture of ethanol and DMF.

Acetylation of compounds 1 and 2. 0.001 mol of compound 1 or 2 was heated in 15 ml of
acetic anhydride for 20 min. The mixture was cooled and 20 ml of water was added. The formed
precipitate was filtered, washed with water, ethanol and recrystallized from ethanol.

Keywords: 5-arylfurfurals, acetoacetanilide, urea, thiourea, tetrahydropyrimin-2-ones, three-
component reaction, acetylation.
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