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CHUHTE3 3-OKCHUA0B 5-METWJI-1-(4-dTOPBEH3UJI)-2-(3-XPOMEHWJI)-4-9TOKCH-
KAPBOHMWJINMUJIA3OJA

ITokazana npunyunuatbHAA 603MOIHCHOCHb ROYYeHUA 2-(3XpomeHU)3ameueHHbIX
3-0Kkcu006 umuoazona, codeprcaujux 6 nonoxcenuu 1 nomenyuansno gpapmaxogopnviit pmop-
oenzunsuotit ppacmenm. Cunme3uposano 06a HOGLIX 3-0KCUOA UMUOA301A, ORUCAHBL XAPAKMeEp-
nwte ocobennocmu ux *H AMP, UK u macc-cnexmpoe.
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SYNTHESIS OF 2-(3-CHROMENYL)-4-ETHOXYCARBONYL-1-(4- FLUOROBENZYL)-5-
METHYLIMIDAZOLE 3-OXIDES

In addition to our search for probable HIV-1 integise inhibitors in the series of imidazole
derivatives a possibility of preparation of 2-(3+#timenyl)substituted imidazole 3-oxides containing
fluorobenzyl moiety in position 1 of imidazole rings a potential pharmacophore was demon-
strated. 4-ethoxycarbonyl-1-(4-fluorobenzyl)-5-mgh2-(4-oxo-4H-chromen-3-yl)imidazole 3-ox-
ide 4a and 4-ethoxycarbonyl-2-(6-hydroxy-4-oxo-4Hromen-3-yl)-1-(4-fluorobenzyl)-5-methyli-
midazole 3-oxide 4b were synthesized starting Militlorobenzylamine 1, ethyl 2-(hydroxyimino)-
3-oxobutanoate 2 and 4-oxo-4H-chromen-3-carbaldeby8ha or 6-hydroxy-4-oxo-4H-chromen-3-
carbaldehyde 3b, respectively. The condensation wasied out at room temperature in glacial
acetic acid. Two novel imidazole N-oxides were cwierized byH NMR and IR spectroscopy and
mass-spectrometry. It should be noted thatihNMR spectra of the discussed imidazole N-oxides
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(recorded in deuterated DMSO) the singlet of theotwn in the position 2 of chromenyl ring is
shifted to lower field (8.70 and 8.78, respectiyedg compared with the signals of other aromatic
protons. Such deshielding is typical for this kiraf heterocyclic system and may be explained by
the influence of the electron-withdrawing of N-oxédmoiety. In the IR spectrum of 4-ethoxycar-
bonyl-1-(4-fluorobenzyl)-5-methyl-2-(4-oxo-4H-chroen-3-yl)imidazole 3-oxide 4a the absorption
bands corresponding to the carbonyl groups appearlé41 cnt (for C=0 in the position 4 of
chromenyl ring) and 1641 cm (C=0 of the ester moiety). In the IR spectrum e&thoxycarbonyl-
2-(6-hydroxy-4-oxo-4H-chromen-3-yl)-1-(4-fluorobepl-5-methylimidazole 3-oxide 4b the posi-
tion of the former band remains practically unchaed (1646 crit), whereas the latter band is
shifted to higher frequencies (1715 cthdue to intermolecular interactions with OH-grouim the
position 6 of the chromene. The absorption band fbis group appears as a broad band with me-
dium intensity and maximum absorption at 3228 ¢min the mass spectra of imidazole N-oxides
under consideration peaks of the molecular ions (Mand peaks (M-16) are observed. The demon-
strated possibility of the synthesis of the titledmpounds allows the further planning of the syn-
thesis of a series of such structures varying thubstituents in both chromenyl and imidazole rings.

Key words: condensation, imidazole N-oxides, chromenes

HuTtepec k N-okcumam uMugazona oObICHS-
€TCsl MX LICHHOCTBIO KaK B Ka4eCTBE MHTCPMEIHATOB,
TaK M B KAueCTBE MOTCHIUAIBHO OHOJIOTHYECKU-aK-
TUBHBIX coemuHenwii [1, 2]. B mpomomkeHne IONCKOB
NOTCHIUANBHBIX WHrMOUTOpPOB wHHTerpassl BUY B
psly MpOHM3BOMHBIX MMHAa3oia [3] ObUIa MpoaeMOH-
CTPUpPOBaHA BO3MOXKHOCTh OOBEJIMHEHHS B MOJIEKYJIC
(hapmakoopHbIX (pparMeHTOB (PTOpOCH3UIaMHUHA,
xpomena u N-oxcunma wmmmpaszona. KowpeHcarmeit
amuHa 1, okcrMa 2 u anbaerunoB 3a,b B gensHOM yK-
CYCHOM KHMCJIOTE MPU KOMHATHOM TeMIeparype u JJiu-
TEIBHOM BBIZCPIKKE OBUIM CHHTE3UPOBAHBI U OXapak-
Tepu3oBanbl N-okcuabl nMuAa30ioB 4a,b (Cxema).
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Cnemyer OTMETHUTS, 4TO B criekrpax ‘H SIMP

coequHEeHUH 4a,b cuHrier nmporoHa B MONOXEHHUH 2
XPOMEHOBOTO LIWKJIA ie39KpanuposaH (8,70u 8,78m.1.,
COOTBETCTBEHHO) OTHOCHTEJBHO CHUTHAJIOB apOMaTH-
YECKHUX IPOTOHOB, YTO XapaKTEPHO Ul TaKOro poja

18

CTpYKTYp [4] 1 00BACHIETCS BIAMSHUEM aKIIEIITOPHOTO
N-okcugnoro ¢parmenta. B UK cniektpe coequneHus
4a TONOCHI BAJICHTHBIX KOJICOAHWH KapOOHMIIBHBIX
Tpymnmn OBUTH COOTHECEHBI CICAYIOIMHUM O0pa3oM:
1641 cm? — konebanus C=0 B nonoxenuu 4 xpome-
HoBoro nukna; 1694 cm — C=0 cnoxuo3(pupHOrO
¢parmenra. B ciekrpe 4b monoxkenne neppoit moaocer
OCTaeTcs PaKTHIECKU Hen3MeHHbIM (1646¢m?), a BTO-
pas cMemaeTcs B CTopoHy 60sbmmx vactot (1715¢m )
32 CUET MEXMOJEKYIAPHBIX B3aUMOJEUCTBUN C
OH-rpynmoii B mojioKeHUuH 6, KoJeOaHUsIM KOTOPOW
COOTBETCTBYET YIIMPEHHAas I0JI0oca CpeJHeld WHTEH-
CUBHOCTH ¢ MakcumyMoM ripu 3228cm L. B macc-criek-
tpax N-oxcumoB mmumazona 4a u 4b mabmomarorcs
MUKH, COOTBETCTBYIOIIUE MOJICKYJISIPHBIM HOHaM
(M"), a taxke nuku (M-16), xapakTepHble A1 Macc-
crnekTpoB N-OKCHIOB UMHJIa30J1a U COOTBETCTBYIOIINE
oTpbIBY N-OKCHTHOTO KUCIOPOA.

OKCITEPUMEHTAJIBHA S YACTb

Hcnonb3yemMble peakTHBBI SBISIOTCS KOMMEP-
YeCKH JIOCTYIHBIMH U HCIIOJB30BaHBI 0€3 JIOMOITHU-
TenbHOM ouncTKU. Mcxomubie okcuM 2 [4] u anbe-
ruzp 3a,b[4, 5] moaydeHs! 1o H3BECTHBIM METOAMKAM.
Cnextpel H SIMP perucrpupoBaiuch Ha CIEKTPO-
metpe Bruker Avancé” 300c¢ paGoueii wacroroii 300
MTI'u B JIMCO-ds, BHYTpEHHUIT CTaHAAPT — OCTATOY-
Hble cUrHaibl pactBopureisi. UK cnektpsl peructpu-
poBammck Ha (ypee-crekTpodorTomerpe Shimadzu
IRAffinity-1 FTIR B tabmerkax KBr. Macc-criekTpsr
peructpupoBaiuck Ha Macc-criektpomerpe LKB-2000,
SHEPTHUsl HOHU3UPYIOMIHX MIeKTpoHOB 707B.

3-Okcuo smunosozo ¢pupa 1-(4-pmopoen-
3un)-5-memun-2-(4-oxco-AH-xpomen-3-un)-umuoa-
301-4-kapoonosou kucaomwvr (43). Cmech 1,25 T
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(8 Mmmoms) amuna 1, 1,59r (8 Mmois) okcuma 2 u 1,741
(8 mmoup) anbreruna 3a B 15 M neasHol yKCycHOU
KUCIIOTBI TIEPEMEIIMBAIOT NP KOMHATHOH TemIiepa-
Type 4 94 W OCTaBIAIOT Ha HeJenmo. PeaknnoHHYIO
Maccy BBUTMBAIOT B 50 MIT BOJIBI, 9KCTPAarupyroOT XJI0-
podopmom (2x25 mur), skcTpakt mpombiBaioT 10%
pactBopom NaCl (25wmm), 10% pacrBopom NaHCQ
(2x25mi), 10%pacteopom NaCl (25mi). Cymar nazg
6e3BogabpiM MgSQy. XnopodopM OTTOHSIIOT, OCTaTOK
00pa0aThIBAIOT AMATHIOBBIM 3(PHPOM, OTHUIBTPOBHI-
BAIOT U TIOJBEPraloT XpoMarorpaguyeckoil OYHCTKE
Ha KosloHke ¢ cunukarenem (dmroeHt — CHCE; rpaau-
entHas cmecb CHChL:CoHsOH — 50:1-1:1) Cobuparot
¢bpakuio, comepKallylo HpOAYKT 4a, 3aTHpaioT B
a¢upe, OTGUIBTPOBBIBAIOT, CYILIAT HA BO3IYXE U MOJTY-
qatoT 0,941 (29%) npoaykra 4a B BUjE CBETIO-KEI-
Toro nopomka ¢ T, 159-161€. *H IMP (DMSO-d6),
o, m.a.: 8,78 (s, 1H, H-&v); 8,12 (dd,J = 8,1 T,

J=1,7Tu; 1H, H-Ar); 7,87-7,95 (m, 1H, H-Ar); 7,72-

cuma 2, 1,22t (6,4 Mmons) anpaeruna 3b B 10 mi ste-
JSTHOW YKCYCHOM KHCIIOTBI TIEPEMEIIMBAIOT MIPU KOM-
HATHOM TeMneparype 4 4 ¥ OCTaBJISIOT Ha Hezero. Pe-
aKIIMOHHYIO Maccy BBUIMBAIOT B 35 MJT BOJIbI, OCAI0K
OT(HUIBTPOBBIBAIOT U BBl MEPEKPUCTAILTH30BbI-
BalOT U3 cMec 3tanon —Boga (1:1). [Toxyuaror 0,51r
(18%)uncroro npoaykra 4b B BHE KEITOTO TOPOIIKA
¢ Tua 175-178€. *H IMP (DMSO0-d6),5, m.x.: 10,41
(ym. s, 1H, OH); 8,70 (s, 1H, He#); 7,56 (d,J = 8,8
I'u, 1H, H-&n); 7,32 (d,J = 2,6Tu, 1H, H-%n); 7,27
(dd,J =8,4T'u, J = 2,8T'u, 1H, H-%ny); 7,06-7,21 (m,
4H, H-Ar); 5,21 (s, 2H, Cb); 4,29 (q, 2H, OCkCHs);
2,38 (s, 3H, Ch); 1,30 (t, 3H, OCHCHjs). K (KBr),
v, em’l; 3000-3300 (OH); 1715 (C=0); 1646 (C=0).
Macc: m/z = 438 [M], 422 [M-16].

BBIBOJbI

Takum 00pa3oM, HaMH TOKa3aHa MPHHIKITH-
albHAs BO3MOJKHOCTH CHHTE3a 2-(3XpoMeHwMI)3ame-

7,80 (m, 1H, H-Ar); 7,54-7,65 (m, 1H, H-Ar); 7,07-IUCHHbIX 3-0KCHIOB UMH1a30J1a, COIEPIKAIIMX MTOTCH-

7,23 (m, 4H, H-Ar); 5,23 (s, 2H, GH 4,30 (q, 2H,
OCH:,CHg); 2,39 (s, 3H, CH); 1,31 (t, 3H, OCHCHs).
UK (KBr), v, cm™: 1694 C=0); 1641 C=0); 1302 (N-O);
1166, 1149 (C-FMacc: m/z = 422 [M], 408 [M-16].

3-Okcuo smunoeozo pupa 1-(4-¢pmopoen-
3un)-5-memun-2-(6-cudpoxcu-4-oxco—4H-xpomen-3-
un)-umuoazon-4-kapoonoeoit kuciomot (4b). Cmecnb
0,831 (6,4 mmonb) amuna 1, 1,021 (6,4 MMOIB) OK-

JIUTEPATYPA

1. Huxuruna I'.B., [leB3nep M.C. N-okcuasl nMunasona u
o6ensumugasona. XI7'C. 1993.Ne. 2.C. 147-175.
2. Begtrup M. Diazole, Triazole and Tetrazole N-Oxidésl-

vances in Heterocyclic Chemisti3012. V. 106. P. 1-109.

DOI: 10.1016/B978-0-12-396531-8.00001-8.

3. Huxkwuruna Il A., Tkau U.N., Kus:xkanckas E.C., T'orrux
M.B., IlepeBanos B.II1. CunTe3 1 cHOCOOGHOCTH HHTHOHPO-
Barth uHTerpasy BUY-1 2-(7-(bropGensuiokcu)-4-okco-
4H-xpomeH-3-11)- 1-THIPOKCUUMHIA30510B. Xum.-papmay.
arc. 2016.T. 50.Ne 8. C. 16-21.

4. Nikitina P.A., Kuz’'mina L.G., Perevalov V.P., Tkachl.l.
Synthesis and study of prototropic tautomerism ¢8-2
chromenyl)-1-hydroxyimidazole3.etrahedron2013. V. 69.
P. 3249-3256. DOI: 10.1016/j.tet.2013.02.039.

5. TuQ.-D,, LiD., Sun Y., Han X.-Y., Yi F., Sha Y., Ra

Y.-L., Ding M.-W., Feng L.-L. Design and syntheses of

novel N’-((4-oxo-4H-chromen-3-yl)methylene)benzorexd
zide as inhibitors of cyanobacterial fructose-s@&dbheptu-
lose-1,7-bisphosphatasBioorg. Med. Chem2013. V. 21.
P. 2826-2831. DOI: 10.1016/j.bmc.2013.04.003.

Izv. Vyssh. Uchebn. Zaved. Khim. Khim. Tekhnol. ZOY. 60. N 2

nuansHo (apMakoopHelidi (GTopOeH3MIBHBIN (par-
MEHT B TOJOXEHWUU 1, 94TO MO3BOJSET ITAHUPOBATH
TaTbHEHIINNA CHHTE3 psAfa TOM0OHBIX CTPYKTYp C Ba-
PBUPOBAHUEM PA3TMYHBIX 3aMECTUTENCH B XPOMEHO-
BOM U HIMUAA30JIbHOM I'€TEepOLUKIIaX.

Paboma evinoanena npu ¢unancogoii noo-
depotcke Munucmepcemea obpasosanus u Hayku Poccuu
6 PaAMKaX 6bINOHEHUs: 6A30601 YACMU 20C3A0AHUS.
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