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Po3umpeno Mexi 3acTocyBaHHs peakiii MeepBeiiHa cTOCOBHO aputtoBaHHs 3-(2-ypin)-2-
METHIAKPUIANBIETIy — COJSAMH  apeH[iasoHiro. Bmepuie opepxano  5-apui-3-(2-¢pypun)-2-
METHWIAKPIWIAJIBACTIAN — HOB1 Ji€HH y TaHAEMHHX MEPETBOPECHHIX AT KOHCTPYIOBAaHHS MOXiTHUX
130iHIONy, @ TaKoXX IEepPCIeKTHBHI pEareHTH A MYJIbTHKOMIIOHEHTHHX peakIiii Ta CHHTe3y
KOHJICHCOBAHMX TE€TEPOLUKIIIB 3 apiwiIpypaHOBUMHU 3aMICHIKAMHU.
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1. Beryn

Ioxigui apundypaHiB — BaXKJIMBHA KJIac CHOJIYK Y NPAKTUYHOMY BiJHOIIEHHI.
JoctymHicTe Ta mmpoka (YHKIIOHATI30BaHICTh MOXITHUX apwuidypaHy BiIKpHUBAIOTh
IIMPOKI MOJKJIMBOCTI AJISI OJEpP)KaHHS 3HAYHOTO PI3ZHOMAHITTS MOTEHIIHHUX O01010Ti4HO
aKTHBHHX PEYOBHH. Bimomo, o Ha OCHOBI MOXigHUX apwidypaHy 3HaHICHO YHUMAo
010JI0TIYHO aKTUBHUX CIIOJYK Ta CHHTE30BaHO HHU3KY JIIKapChKHX npemnapartis [1-5].

OynkuioHanizoBadi (ypaHu, 30KkpeMa ajbJerian apuipypaHoBOTO PSIy — YacTo
BXXHBaHI peareHTH B OPraHiYHOMY CHHTE3i, TOJIOBHO, JIsi CTBOPEHHS KOMOIHAaTOPHHX
6i6mioTek ISl CKPUHIHTY Ha Oi0NMOTiYHY aKTHUBHICTH [6, 7], TOMy CHHTE3 HOBHX
(GYHKIIOHATI30BaHUX TMOXIAHMX (ypaHy 3 ONTUMAIBPHUMH BHXOAaMH € aKTyalbHUM
3aBJaHHSM.

PosmmpeHHss MeX 3acTOCyBaHHS BIIOMHX CHHTETHYHHX METOMAIB € BaXXJIMBUM
aCIeKTOM Y JIOCIHI/DKeHHSX 3 opraHigHol ximii. OcoONHBO 1€ CTOCYEThCS CHHTETHYHO
BOXJIMBUX IHCTPYMEHTIB — TaKWX, SIKI BUPINIYIOTh YMMAJIO PI3HOIIAHOBUX CUHTETHYHHX
3aBOaHb. Taki peakmii 3a3BHYail IPYHTYIOTHCS Ha JOCTYIIHUX Ta JCHICBHX pearcHTax, a
TaKo)k BHKOPHCTOBYIOTh I dYac IUIaHyBaHHsS OararocTamiifHuWX cuHTe3iB. Jlo Takmx
IHCTPYMEHTIB BiTHOCATH 1 pEAKMil0 apWIIOBAaHHA HEHACHYEHHUX CIIOIYK COJIIMH
apeHAia3oHit0. MU yCHinTHO 3acTOCOBYEMO MoAM(DIKaIifo i€l peakiii, sika CTOCYETbCS
APUITIOBaHHA (YpaHOBHUX CIOJYK.
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2. PesynbTaTn gocaigKeHb Ta iX 00roBopeHHs

Sk BimoMo, 3py9HHM METOJIOM CHHTE3y apii(ypaHOBUX CIONYK € KaTaliTHYHE
apWITIOBaHHA NOX1THUX (ypaHy coNIsIMH apeH ia30HiIo 3a peakiiero Meepseiina [§].

Panime mMu gocmimunu apumoBanus 3-(2-¢ypun)akposeiny [9]. V wiit mpami mu
BUBYAIN B3aeMOi0 3-(2-Gypiun)-2-MeTUINPOIICHATIO 3 apeHIia30HiEBUMH COJISIMHU B
yMoBax peakuii MeepBeiiHa 3 METOI IOJAIBIIOT0 BHKOPHUCTAHHS CHHTETHYHOTO
HOTEHI[iaTy MPOAYKTIB apUITIOBAHHSI.

3’sicoBaHo, M0 XJIOpHAM apeHmiasoHito 1 B3aemomitoth 3 3-(2-hypwmn)-2-
METUJIAKPHUIIATIBAETIIOM 2 CEIEKTUBHO, YTBOPIOIOYH MPOJYKTH apUIIIOBAHHS y MOJ0XKEHHI
5 ¢ypanoBoro kinbls (criosyku 3a—i). ApuiIroBaHHS MPOBOAMIM Y BOJHO-allETOHOBOMY
CepeIoBUIN 332 HAsBHOCTI CuCl2 JI0 TIPUITMHEHHS BUJUIEHHS a30Ty. TakuM croco0oM Mu

onepxamu 3-(5-apui-2-ypmn)-2-metmwinpornenani 3a—i 3 Buxomamu 10 49 %. Bynosy
Croiyk 3 miaTBepKyBamu manuMu SIMP "Ha BC crekTpockorii. [t BCiX OTpUMaHUX
CTOJIyK XapaKTepHHUMH € CHTHAIM MPOTOHA ajbJeriaHoi rpymu B AiamasoHi 9,5-9,6 m.u.
(*H SIMP) ta atoma Byriewo miei s rpymu npu 193—194 m.u. (°C SIMP).

+ —
N, Cl

3:R= 2,5-C|2 (a), 2,4-C|2 (6), 2'OCH3'4'N02 (B), 2-N02-4'OCH3 (F), 3-N02 (}1),
2-NO, (€), 2-NO,-4-Cl (€), 2-NO,-4-CH; (), 2-CHyz-4-NO, (3), 4-NO, (u), 2-Cl (i),
2-CI-5-CF; (i).

3 HaWKpallUMH BHXOJAMH CIOJYKH 3 OTPUMAlH, KOJH B DPEaKIlii apuitOBaHHS
BUKOPHCTOBYBAJTM TMXJIOPO3aMillieHi Colli apeH/1ia30Hii0. 3arajgom, po3pobieHa npoueaypa
CHHTE3Y albJIeTifiB 3 € TPOCTOI0, a O4YMINEHHS INPOJYKTIB peakiii He BHMarae
BUKOPHCTaHHS KOJOHKOBOi Xpomarorpadii. Lls oOcraBuna nae 3mory wmacmiraOyBaTH
CHHTE3 TaKUX CIOJIYK 0 MyJIbTUTPAMOBHX KiJIbKOCTEH.

3-(5- Apun-2-ypuin)-2-MeTHIIpOoneHaT - HepPCIIEKTHBHI peareHTH y
MYJIBTUKOMITIOHEHTHUX 1 TaHJIEMHUX IIEPEeTBOPEHHSAX, CHUHTE31 1301HAOJIB Ta IHIIMX
KOHJICHCOBaHHX TETEPOLUKIIIB 3 apuiihypaHOBUMH 3aMICHUKAMH.

3. Marepiain Ta MeTOANKA eKCIIEPUMEHTY

Crnektpu SIMP 3amucyBanu Ha npwiaai Varian 400 (400 MI'm), po3unHHUK
JAMCO-d6. Ximiuni 3MimieHHs (6, M.4.) HaBeeHO crocoBHO curHany JIMCO (2,50 m.u.).
PesynpTaTn XpomaTo-Mac-CIIEKTPOMETPUYHOTO aHATi3y CHHTE30BaHUX CIIONYK (TIpuiian
GC/MS Agilent Technologies 6890N/5975B) miarBepmxkyioTh ixHi0 OymoBy. OmepxkaHi
CIEKTPHU pPO3DIAJalM Ha MiACTaBI 3aralbHUX 3aKOHOMIPHOCTEH (parMeHTamii MOJIEeKyI
OpraHiyHMX CIIOJYK TIiJ Ji€l0 eJIeKTPOHHOTO yraapy. KinbkicHUI BMicT po3paxoByBaid 3a
CITIBBITHOIIICHHSM ILIONII MiKiB KOMIOHEHTIB /IO CYMH ILIOII YCiX IMiKiB HA XpOMaTOTrpaMmi.

3-(2-®ypun)-2-meTuiaakpunaiabaerin 2. Y KpyDIOJOHHY KOJIOY, OCHAIEHY
MEXaHIYHOIO MIITATKOI, KparelbHOK JTiHKOK 1 Tepmomerpom, BHocwim 1 000 mi
0,5 % po3uuny rigpokcuny Hatpito. Po3uun oxomomkysamu g0 —5 °C i 3a iHTEHCHBHOTO
nepeMinryBaHHs npukpamnysainu 46,3 r (40 M) cBixkonepernaHoro Gpypgypoiy, micist 4oro
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MTOCTYIIOBO, TIPOTATOM 5 TOJI, Uepe3 KpalenbHy JTiHKy gogaBann 28 T (35 Mi1) MpomioHOBOTO
anmpzeriny. PeakuiitHy cymim 3anmmrany Ha Hid npu 4 °C, HedTpaniyBanmu 70 % ouToBOIO
KHCNOTO. [IpoaykT HeWTpamizamii eKCTparyBald METHJICHOM XJIOPHUCTHM, CYLIHJIH
0e3BOJIHUM CyIb(aTOM HATpito. METHICH XJIOPUCTHI BiJATaHSIIN, 3THIIOK MEPETaHsIH Y
Bakyymi. T. kum. 112-115 °C/16 mm. pt. ct. Buxig —49 r (75 %).
5-Apui-3-(2-pypun)-2-merunakpunanpaerind  3a—i. Y TpummiikoBy Kooy,
OCHAIl[eHy MIIIANKOI0, KpaneabHOK JIHHKOW 1 JIYWIBHUKOM OyJib0amiok, BHOCHIIH
0,073 mons (10 1) 3-(2-pypun)-2-metunakponeiny, 1 v CuCl,;2H,0 i 60 mu arerony. 3a
IHTEHCHBHOTO IEpeMIIlyBaHHS J[AOJAaBAIM OXOJOMKEHHH BOIHUM PO3YMH XJIIOPUAY
apeH/ia3oHito, mpurotoBanuil niazoryBaHusM 0,073 Monb BiJIOBIIHOTO apOMAaTHYHOTO
aminy. Temmneparypy migrpumyBaiu B intepBaii 20-30 °C Ttak, mo0 a30T BHUIUISBCS 3i
mIBHKICTIO 2—3 Oysb0aiku 3a cekyHay. Peakiis BigOyBaeThCst 0 MPUITMHEHHS BUALICHHS
a3ory, micis yoro goaaBanu 200 M1 BoJM, YTBOPEHHIA ocall BiA(ITbTPOBYBAIN, TPOMHBAIN
400 M1 BOZH, TIEPEKPUCTATI3Z0BYBANIN 3 €TAHOY a00 CyMillli pO3UMHHUKIB etanoi/[IM®DA.
3-[5-(2,5-Auxaopodenin)-2-pypun]-2-meTuiaakpuiaaapaerin  3a. Buxin 10 r
(49 %), . Tomn. 144-145 °C. "H NMR (400 MHz, DMSO-D6), &: 9.54 (s, 1H, COH), 7.83
(s, 1H, 6-HCgH3), 7.58 (d, J = 8.6 Hz, 1H, 3-HCgHs), 7.42 (dd, J = 8.6, 1.7 Hz, 1H,
4-HCgH3), 7.38 (d, J = 3.6 Hz, 1H, fur), 7.32 (s, 1H, CH), 7.14 (d, J = 3.6 Hz, 1H, fur), 2.08
(s, 3H, CHs). ®*C NMR (101 MHz, DMSO) & 193.70, 151.09, 150.34, 134.95, 133.79,
132.27, 132.09, 128.98, 128.81, 127.97, 127.10, 118.61, 114.28, 10.11.
3-[5-(2,4-Auxaopodenin)-2-pypui]-2-meruiaakpunaiabiaerin 36. Buxigx 95 r
(47 %), 1. Tomn. 137-138 °C. *H NMR (400 MHz, DMS0-D6), &: 9.54 (s, 1H, CHO), 7.87
(d, J = 8.6 Hz, 1H, 6-HC¢Hs), 7.69 (d, J = 1.6 Hz, 1H, 3-HCsHj3), 7.54 (dd, J = 8.5, 1.9 Hz,
1H, 5-HCsH3), 7.33 (d, J = 3.7 Hz, 1H, fur), 7.31 (s, 1H, CH), 7.15 (d, J = 3.6 Hz, 1H, fur),
2.10 (s, 3H, CHy). ®*C NMR (101 MHz, DMSO0) & 193.74, 150.91, 150.88, 134.68, 133.79,
133.21, 130.22, 130.01, 129.10, 127.67, 126.32, 118.81, 113.74, 10.18.
3-[5-(2-MeTokcu-4-uirpodenin)-2-pypui]-2-mermnakpuianbaerin 38, Buxin
81 (38 %), T. Tomn. 201-202 °C. *H NMR (400 MHz, DMSO-D6), &: 9.55 (s, 1H, CHO),
8.01-7.91 (m, 2H, C¢Hs), 7.89 (s, 1H, C¢Hs), 7.36 (d, J = 3.5 Hz, 1H, fur), 7.32 (s, 1H,CH),
7.16 (d, J = 3.3 Hz, 1H, fur), 4.09 (s, 3H, OCHj), 2.13 (s, 3H, CHs). *C NMR (101 MHz,
DMSO) 6 193.77, 155.43, 151.23, 150.15, 147.10, 13491, 133.71, 125.73, 123.57, 119.33,
115.88,115.85, 106.59, 56.21, 10.27.
3-[5-(4-Metoxcu-2-uirpodenin)-2-pypuil-2-mernnakpuianbaerin  3r. Buxin
6,3 r (30 %), T. Tor. 115-116 °C. *H NMR (400 MHz, DMS0-D6), &: 9.49 (s, 1H, CHO),
7.85 (d, J = 8.8 Hz, 1H, 6-HCsH3), 7.54 (d, J = 2.2 Hz, 1H, 3-HC¢Hs), 7.34 (dd, J = 8.8,
2.3 Hz, 1H, 5-HC¢Hs), 7.24 (s, 1H, CH), 7.13 (d, J = 3.5 Hz, 1H, fur), 7.08 (d, J = 3.5 Hz,
1H, fur), 3.89 (s, 3H, OCHs), 1.93 (s, 3H, CHs). *C NMR (101 MHz, DMSO) & 194.24,
159.90, 151.63, 151.35, 147.92, 134.36, 134.19, 130.49, 119.75, 118.68, 114.17, 111.41,
109.30, 56.28, 9.87.
2-Metua 1-3-[5-(3-niTpod enin)-2-pypun]akpunansaerin 3a. Buxin 8,8 T (28 %),
1. Tomn. 156-157 °C. *H NMR (400 MHz, DMSO-D6), : 9.50 (s, 1H, CHO), 8.45 (s, 1H,
2-H CgH,), 8.17-8.11 (m, 2H,C¢H,), 7.72 (t, J = 8.0 Hz, 1H, 5-H C¢H,), 7.46 (d, J = 3.6 Hz,
1H, fur), 7.31 (s, 1H, CH), 7.14 (d, J = 3.6 Hz, 1H, fur), 2.06 (s, 3H, CH;). *C NMR
(101 MHz, DMSO) & 194.19, 153.29, 151.64, 148.35, 134.59, 134.50, 130.70, 130.57,
129.94, 122.71, 119.76, 118.15, 111.25, 10.43.
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2-Metui-3-[5-(2-nitpodenin)-2-pypuia]akpunansaeria 3e. Buxin 7,3 v (47 %),
1. Tomr. 118-119 °C. "H NMR (400 MHz, DMS0-D6), &: 9.51 (s, 1H, CHO), 7.95-7,90
(m, 2H, C¢Hy), 7.78 (td, J = 7.8, 1.1 Hz, 1H), 7.67-7.60 (m, 1H, Ce¢Hy), 7.27 (s, 1H, CH),
7.23 (d, J= 3.7 Hz, 1H, fur), 7.17 (d, J = 3.7 Hz, 1H, fur), 1.94 (s, 3H, CH;). *C NMR
(101 MHz, DMSO) & 194.32, 152.30, 151.08, 146.98, 134.81, 134.21, 132.65, 130.03,
129.24,124.22,121.83, 119.61, 112.83, 9.90.

3-[5-(4-xa0po-2-niTpodenin)-2-pypun]-2-merunakpuiaiabaeriy 3e. Buxig 9,4 r
(44 %), 1. Tonm. 155-156 °C. 'H NMR (400 MHz, DMS0-D6), &: 9.53 (s, 1H, CHO), 8.11
(d, J=1.7 Hz, 1H, 3-HCsH3), 7.96 (d, J = 8.5 Hz, 1H, 6-HC¢H;), 7.84 (dd, J = 8.5, 1.9 Hz,
1H, 5-HCsH3), 7.25 (s, 1H, CH), 7.20 (d, J = 3.7 Hz, 1H, fur), 7.15 (d, J = 3.7 Hz, 1H, fur),
1.97 (s, 3H, CHs). *C NMR (101 MHz, DMSO) & 193.78, 152.26, 149.52, 146.92, 135.04,
133.59, 133.39, 132.16, 130.20, 123.77, 120.35, 118.97, 113.00, 9.66.

2-Metui-3-[5-(4-meTuia-2-uirpodenin)-2-pypuilakpunansaerin 3. Buxin
6,6 T (33 %), T. Torn. 127-128 °C. *H NMR (400 MHz, DMS0-D6), &: 9.50 (s, 1H, CHO),
7.82 (d, J = 8.0Hz, 1H, C¢Hs), 7.78 (s, 1H, 3-H CgHs), 7.59 (d, J = 8.1 Hz, 1H, CgHs), 7.27
(s, 1H, CH), 7.19-7.14 (m, 2H, fur), 2.43 (s, 3H, CH3CsHs), 1.93 (s, 3H, CHs). *C NMR
(101 MHz, DMSO) & 194.32, 151.99, 151.34, 146.89, 140.70, 134.54, 134.31, 133.18,
129.03, 124.30, 119.69, 119.15, 112.24, 20.43, 9.88.

2-Metun-3-[5-(2-meTun-4-nirpodenia)-2-pypun]akpunansaerin  33. Buxix 731
(37 %), T. Torn. 182-183 °C. *H NMR (400 MHz, DMSO-D6), &: 9.56 (s, 1H,CHO), 8.19 (d,
J=20 Hz, 1H, 3-HC¢H3), 8.13 (dd, J = 8.7, 2.2 Hz, 1H, 5-HC¢H3), 7.98 (d, J = 8.7 Hz, 1H,
6-HCsHs), 7.35 (s, 1H, CH), 7.26 (d, J = 3.7 Hz, 1H, fur), 7.20 (d, J = 3.8 Hz, 1H, fur), 2.65 (s,
3H,CHsCeH3), 2.11 (s, 3H, CH;). *C NMR (101 MHz, DMSO) & 193.77, 152.99, 151.62,
146.13, 136.05, 134.94, 134.09, 133.83, 127.37,125.82, 121.01, 119.08, 114.83, 21.25, 10.23.

2-Merui-3-[5-(4-nirpodenin)-2-pypun]akpunanapaeriny 3u. Buxin 6,1 r (32%),
1. tomr. 198-199°C. 'H NMR (400 MHz, DMSO-D6), &: 9.55 (s, 1H, CHO), 8.28
(d, J=8.6 Hz, 2H, CgH,), 7.99 (d, J = 8.5 Hz, 2H, C¢Hy), 7.46 (d, J = 3.7 Hz, 1H, fur), 7.31
(s, 1H, CH), 7.17 (d, J = 3.7 Hz, 1H, fur), 2.12 (s, 3H, CH;). *C NMR (101 MHz, DMSO)
8 193.75, 153.20, 152.27, 146.41, 135.05, 134.59, 133.68, 124.51, 124.08, 119.38, 112.40,
10.26.

3-[5-(2-Xaopodenin)-2-pypuia]-2-merunakpmwianabaeria 3i. Buxig 2,1 r (12 %),
1. Tor. 81-82 °C. 'H NMR (400 MHz, DMS0-D6), &: 9.54 (s, 1H, CHO), 7.90 (dd,
J=17.9, 1.6 Hz, 1H, C¢H,), 7.60 (dd, J = 8.0, 1.0 Hz, 1H, C¢H,), 7.50 (td, J=7.7, 1.2 Hz,
1H, CgHy), 7.42 (td, J = 7.8, 1.7 Hz, 1H, C¢H,), 7.38-7.33 (m, 2H, fur + CH), 7.19
(d, J=3.8 Hz, 1H, fur), 2.10 (s, 3H, CHs). *C NMR (101 MHz, DMSO) & 194.35, 152.17,
150.90, 134.58, 134.54, 130.99, 129.95, 129.65, 128.30, 127.84, 127.49, 119.53, 113.83,
10.50.

3-{5-[2-X10po-5-(Tpudayopomerni)penin]-2-pypui}-2-mernnakpuianbaeria 3i.
Buxin 9,6 r (42 %), T. Torut. 115-116 °C. 'H NMR (400 MHz, DMSO-D6), 5: 9.50 (s, 1H,
CHO), 8.03 (s, 1H, 6-HCsH3), 7.74 (d, J = 8.4 Hz, 1H, 3-HCsHs), 7.66 (dd, J = 8.4, 1.3 Hz,
1H, 4-HCsH3), 7.40 (d, J = 3.7 Hz, 1H, fur), 7.31 (s, 1H, CH), 7.12 (d, J = 3.7 Hz, 1H, fur),
2.00 (s, 3H, CHs). *C NMR (101 MHz, DMSO0) & 194.13, 151.37, 150.24, 135.16, 134.28,
13336 (q, J = 1.4 Hz), 132.20, 12840 (g, J = 32.6 Hz), 128.13, 125.78 (q,
J=3.5Hz),124.21 (q, J = 3.9 Hz), 123.45 (g, J = 272.5 Hz), 119.07, 114.94, 10.20.
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Arylfuran’s are an important class of compounds in practical terms. The availability and
broad functionality of arylfuran derivatives open wide opportunities for obtaining a significant variety
of potential biologically active substances. It is known that many biologically active compounds have
been found based on arylfuran derivatives, moreover a number of drugs have been discovered.
Functionalized furans, in particular aldehydes of the arylfuran series, are frequently used reagents in
organic synthesis especially for creation of combinatorial libraries for screening on biological
activity. Taking all these into account, it is obvious that the synthesis of new functionalized furan
derivatives with simple practical procedure is an urgent task.

Herein we described the arylation of 3-(2-furyl)-2-methylpropenal with arenediazonium salts.
It was established that 3-(2-furyl)-2-methylpropenal react with arenediazonium salts to form arylation
products in position 5 of furan ring. Arylation was carried out in water-acetone medium in the
presence of a catalyst — CuCIz. Thus reaction products are obtained with yields up to 49 %. Series of

3-(5-aryl-2-furyl) methylacrylaldehydes — reagents for the synthesis of condensed heterocycles
contains arylfuran moiety were prepared. The best yields were obtained when dichloro-substituted
arenediazonium salts were used in the arylation reaction while the lowest yields were obtained in case
of mono substituted arenediazonium salts. The reaction yields are rather low, but the starting reagents
are cheap and commercially available reagents. Moreover, the developed synthetic procedure is
simple and the purification of the reaction products does not require the use of column
chromatography. This circumstance makes it possible to scale up the synthesis of the desired
2-methyl-3-arylfurylacroleins to multigram quantities. The structure of the obtained compounds was
reliably confirmed using *H and *C NMR spectroscopy. For all the prepared compounds, the most
characteristic signals in the NMR spectra are the signals of the proton of the aldehyde group in the
range of 9.5-9.6 ppm (*H NMR) and the position of the carbon of the aldehyde group at
193-194 ppm (*C NMR).

Keywords: furan derivatives, arylfurans, arylation, arenediazonium salts.
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