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- UKJI00UpHUKHUI peakmusicuaa (1,4-u3omep) Xocui Oy uimm;
- Xapopar, BaKT JIaBOMHUIIUTH Ba KaTaJIn3aTopJiap TabCUPU YpraHUTaH;

S. G. Usmanova, 1. A. Abdugafurov, I. S. Ortikov, A. J. Kurbanova

SYNTHESIS OF 1,2,3-TRIAZOLES DERIVATIVES ON THE BASE OF PROPARHYLOXY -
BENZALDEHYDES AND SOME AROMATIC AZIDES

Abstract. Background. Acetylene derivatives are raw materials for the synthesis of hard-to-reach
carbo- and heterocycles. The chemical properties of substances containing a triple bond are of interest in
connection with the search for biologically active substances among them. The synthesis of compounds on
this basis with organic azides is also relevant.

Purpose: Synthesis of phenylazide and some aromatic azides containing substituents in the para
state. Study of the reactions of an azide-alkyne cyclic compound with the resulting azides and
propargyloxybenzaldehydes in the presence of a catalyst. Study of the effect of solvent, temperature and
catalyst on the course of the reaction. Establishment of the structure of the obtained substances.

Methodology. Phenyl azide and some aromatic azides containing substituents in the para position
have been synthesized. Their reactions of a 1,3-dipolar cyclic compound between para-
propargyloxybenzaldehydes in the presence of a catalyst were studied. The structure of the synthesized
substances was established with -IR, 1H NMR, 13C NMR - spectral methods.

Originality: Para-propargyloxybenzaldehyde and the corresponding 4-((1-phenyl-1H-1,2,3-triazol-4-
yl)methoxy)benzaldehydes were synthesized for the first time. Copper(I) salts were used as a catalyst.
Copper(l) iodide was used as a catalyst, and the factors influencing the course of the reaction were
determined.

Findings. 4-((1-Phenyl-1H-1,2,3-triazol-4-yl)methoxy)benzaldehyde derivatives were synthesized in
high yields. Their IR, 1H NMR, 13C NMR spectra were analyzed and their structures were proved.

Key words: azide-alkyne reaction of a cyclic compound, para-bromophenylazide, para-
propargyloxybenzaldehyde, copper(I) halide, ortho-xylene, 1H NMR spectroscopy, 4-((1-phenyl-1H-1,2,3-
triazole- 4-yl)methoxy)benzaldehyde

Highlights:

- para-propargyloxybenzaldehyde based on para-oxybenzaldehyde;

- phenylazide and its derivatives containing substituents in the para-position;

- reactions of azide-alkyne cyclic compound;

- formation of an isomer (1,4-isomer) in a cyclic addition reaction;

- studied the role of temperature, time and catalyst

YIAK: 547.789:547.298.3
3.K. I[IYJIATOBA, A. P. XYPPAMOB, X. M. BOBAKYJIOB, B. K. 3JIMYPA/10B

CHUHTE3 U CTPYKTYPHBIE HCCIENOBAHUSI ASOMETUHOB U AMU/IOB -
NCXOJAHBIX COEJUHEHUU JJIsA CUHTE3A BEH30KCA30J10B

UHCTHTYT XUMHUH pacTUTeNbHbIX BemecTsuM. akaa.C.l0. IOuycosa AH PY3, E-mail: b_elmuradov@mail.ru
Jara noctymnenus 16.11. 2021

Pedepart. [Ipeonocuviaxu npobremwvi. U3BECTHO, YTO a30METHHEI SBISIOTCS OYSHb BAYKHBIMU ITPOMeE-
KYTOUHBIMH COEIMHEHUSMH IS MOJTydeHUs] OEH30KCa30JI0B, KOTOPHIE SIBIAIOTCSA MOTEHINAIBHO OMOJIOTH-
YeCKH aKTHBHBIMHU T'€TEPOIUKINYECKIMU COeTMHeHUsIMH. [103TOMy pa3paboTka MpOCThIX ¥ YAOOHBIX METO-
JIOB CHHTE3a 3aMEIICHHBIX a30METHHOB OYEHb aKTyallbHa, KaK C TEOPETHUECKOM, TaK U MPaKTUIECKOH TOUKU
3peHUs] OPraHNIECKON XUMHH.

L]ens: IpoBeieHNE peakuid (3aMEIIeHHbBIX) aMHHO(PEHOJIOB ¢ apOMAaTHYECKUMH alIbJIETHaMH B pa3-
JYHBIX YCIIOBUSIX U ONpeAeieHne (akTopoB, BIUSIOMINX Ha TUI IPOAYKTOB, ONPEACICHUE CTPYKTYD.

Memooonoeus. Peakunu 2-amuHodenona, 4-HUTpo-2-amuHO(eHOda, 4-XJI0p-2-aMHHO(EHOJIOB C
aNbJIeruJaMH POBOJIIIN B PA3JIMYHBIX YCIOBUAX. B pe3ynbpTaTe moirydeHsl a30METHHBI U alleTaMuUJ] C BBICO-
KHMH BBIXOJIaMH, BMECTO OKUAAEMBIX 2-apruiOeH30Kkca30sioB. CTpOeHNE CHHTE3MPOBAaHHBIX BEIIECTB JOKa-
3aHO Ha OCHOBE pe3yNbTaToB 'H BC sIMP cniektpockonuu u PCA.
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Hayunas noeusna. OcylecTBiIeH IPOCTOW U YAOOHBIM CUHTE3 a30METHHOB, KOTOPbIE SBIISIOTCS He-
00XOIUMBIMU CHHTOHAMH IS CHHTE3a HOBBIX TE€TEPOLHKINYECKUX COeTUHEHUH. BrIsBIeHO, YTO KOHeH Ca-
Ul aMUHO(PEHOIOB M apOMAaTHUECKUX aibJCTH0B B 3aBUCUMOCTH OT (haKTOPOB, BIMAIOUIMX HA XOJ Peak-
LU, MO>KET UATH IO PA3HBIM HAIPaBICHUSM.

Ilonyuennvie danuvie. CHHTE3UPOBAaHBl A30METHUHBI U AMHJIBI C BBICOKMMHU BBIXOJaMH, KOTOPBIE ILIHU-
POKO HCIONB3YIOTCA JUIS CHHTE3a 3aMEIIeHHBIX GeH30Kca30710B. IIpoanamusupoBansl 'H u BC SIMP crek-
TPBI MOJIyYEHHBIX BEIIECTB, Taioke AaHHble PCA MOHOKPUCTAINIOB U YCTaHOBIJIEHB! MX XUMHUYECKHE CTPOe-
HUS.

KaroueBbie cjioBa: cuHTe3, aMUHO(EHONbI, apOMaTHYECKHE ajbIeTUbl, OCH30KCA30bl, a30METH-
HBI, IMKIU3a1Us, KOHACHCALHS.

OcobeHHocTH:

- peakuysi aMrHO(EHOJIOB C albJeTHAaMH B 3TAHOJIE B OTCYTCTBHH KaTalu3aTopa;

- B3aUMO/JICHCTBUE UCXOHBIX PEAr€HTOB B KUCIION CPEJle B 3aBUCUMOCTH OT COOTHOILIEHHsI MacC pea-
TEHTOB M TEMIIEPATYPBHI.

Beenenne. OqHUM 13 BaKHEUIIMX BOIIPOCOB CETO/IHS SIBJISICTCS] HANPABJICHHBIM CHHTE3 HOBBIX IEp-
CHEKTUBHBIX OMOJOrMYECKN aKTUBHBIX COCAMHEHHM, NX YCIEITHOE IPUMEHEHHUE TPOTHB Pa3IMIHbIX 3a00ie-
BaHUH B CEJIbCKOM XO35HCTBE U MeAUIMHE. B yacTHOCTH, Ha OCHOBE OEH30KCa30JI0B pa3pabOTaHbl aHTHOAK-
TepuanbHeie [1], mpoTUBOrpuOKOBEIE [2], MPOTHBOpPaKoBbIe [3], MPOTUBOBOCTIANUTENBHBIE [4], aHTUTUCTA-
MUHHBIE CpeACTBa [5], MpOoTHBONMApKUHCOHUYECKHE [6], nHrnOuTOpH! BUpyca renatuta C [7]. B cBs3u ¢ atum
0co00e 3HaUeHNe MPHUOOPETAeT CO3/TaHNE ICIIEBBIX, BEICOKOI(DPEKTUBHBIX U IKOJOTHUECKH YUCTBHIX OTede-
CTBEHHBIX [IPENapaToB, YIyUlIeHHE UX (PU3NKO-XUMUYECKUX U OMOJIOIMYECKUX CBOMCTB.

Hccnenoanusi B obnact OEH30KCA30JI0B HAYAIMCh HAMHOTO paHblle. Bo MHOTHMX cTpaHax Mupa
AKTHBHO IIPOBOJSTCS HCCICAOBAHMS HA OCHOBE OJTOT0 Kiacca coeluHeHud. B nwurepatype 2-
apuIOCH30KCa30JIbl CUHTE3UPOBAHbl PA3IUYHBIMU CIIOCOO0aMu. M3BECTHO, YTO TMAPOKCUIBHBIE U aMHUHO-
TPYIIBL B MOJIEKYJIE 0-aMUHO(QEHOJIOB O4Y€Hb aKTUBHBI M JIETKO BCTYMAIOT B PEaKIUU HYKJICO(QHIBHOTO 3a-
MmeteHust [8]. Takke BO3MOXKHO, YTO Peakius ST B IPYTOM HalpaBlieHUH, TO €CTh B MPUCYTCTBUH THAPO-
KCHJIBHOM TPYIIIBI, WIM OJHOBPEMEHHO 00€ TPYIIBI MOTYT BCTYNATh B PEAKIIHU.

MeToabl u MaTepuaJbl. Mcroiabp30BaHbl PACTBOPHUTENH: ITUIIOBBIH CIIHPT, TeKCaH, alleTOH, METHIIO-
BoIii criupt; Crnektpel IMP peructpupoBanu Ha cnekrpoMeTrpax JNM-ECZ400R u JNM-ECZ600R (Jeol,
SAnonus) ¢ padounmu yactoramu 400 u 600 MI'u B pactBopax CDCl; u AMCO-d¢+CCl,. B xauectBe BHYT-
pennero cranmapra B crekrpax SIMP 'H ucnonesosamu TMC, a B ciextpax SIMP "°C - xumuuecknii caur
pactBoputens (CDCl; — 77.16,AMCO-dg, - 39.52 m.u. otHocuteabHo TMC). 3a X010M peakiuid CIIeauiIu
METOJIOM TOHKOCIOMHOHN xpomarorpaduu (TCX), B kauecTBe dmoeHTa ucnoin3oanu cmech CgHg: CH;0H -
20:1 (cucrema A), CHCl;:CH;0H-40:1 (cucrema b). Temnepatypy I1aBieHns CHHTE3UPOBAHHBIX COCIUHE-
HU onpenensiy Ha npudopax «Boetiusy (I'epmanus) u «MEL-TEMP» (CLLIA).

PesyabTaTrel U o0cy:xkaeHue. OCHOBHOW IENBIO JTaHHOTO HCCIIEAOBAaHUS ObLTO M3yUYEHHE B3aHMMO-
neiicteus (3amerienHbix) amuHopeHooB (1, R=H; 2, X=CIL;5, X=NO,) ¢ apoMaTH4eCKUMH aIbJeruaamu (o-
THJIPOKCHOEH3AIBACTH] - CATUIMIIOBBIA aNbJCTH]I, #-TAMETHIAMUHOOCH3aIbJIETH I, H-HUTPOOCH3aIbICTHT)
B Pa3NMYHBIX YCIOBUSX, H OIpPEJICNICHHE OCHOBHBIX ()aKTOPOB, BIMSIONMX Ha MPOTEKaHHE MpoIecca U THUI
npoayKTa peakuuu. s 3Toro, peakuny nNpoBOAMINM B HEUTpalnbHOU (3TaHON) M Kucinoi (neasHas AcOH)
cpeaax, B pa3IMyYHbIX YCIOBHUIX (pa3Hble COOTHOLIEHHUS PEareHTOB, TEMIIEpaTypa v MPOAOJKUTEIILHOCTD).

IlepBOHa4YaTbHO MMUKIN3ALUIO (3aMeIIEeHHBIX) aMuHOGpeH010B (1, 2) ¢ n-TuMeTnIaMiHO- OeH3aIbae-
ruaoM (A) IpOBOIMIM HarpeBaHUEM CMECH PEareHTOB B 3TAHOJIE U TOJIYYHIIN COOTBETCTBYIOIIHE a30METH-
HBI (3, 4) ¢ XOpOLIMMHU BBIXOJAMH, HO MPU 3TOM 0Opa3oBaHUE OXKHUIAEMBIX MPOAYKTOB LHUKIW3ALMH - 2-
3aMelIeHHbIX OeH30KCca3010B (3a, 4a) He OOHAPYKHIIH:
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XHUMHUYECKOE CTPOEHHE a30METHHOB 3 U 4 yCTAaHOBIIM Ha OCHOBAaHMHM aHanm3a daHHeX SIMP 'H u
BC-crextpos. Ioxpobubie gannkie crektpos IMP 'H u *C aByx asomeTHHOB npuBeeHs! B Tabmume 1.

Ta6uya 1. Xumuyeckue cosueu 'H u > C AMP coedunenuii 3 u 4
(CDCl;, 6, m.0., 400MIy)

Atom C 3 4
dc oy (JT) Oc Sy (J/T)
1 152.81 153.11
2 136.76 137.60
3 115.72 7.24, nn,(7.9, 1.5) 116.05 7.16, n,(2.5)
4 120.07 6.88, nan, (7.9, 7.3, 1.4) 123.62
5 127.50 7.12, nom, (8.0, 7.3, 1.5) 126.94 7.00, o, (8.6, 2.4)
6 114.51 6.98, nn, (8.0, 1.4) 115.47 6.84, 1, (8.5)
1 124.12 124.90
2°,6 130.69 7.78, 1,(8.9) 131.03 7.73, 1, (9.0)
3.5 111.68 6.73, n,(8.9) 111.69 6.67, 1, (9.0)
4 152.00 150.61
7 157.32 8.54,c 158.42 8.42, ¢
N(CH;), 40.28 3.06, c 40.27 3.02,¢c

Peakuun mpoBoauiIu mpu TeMIeparype KuieHus pactBopurens - stanosa (78°C) B teuenue 12-18
gacoB. ClielyeT OTMETUTb, YTO PEAKIUs C APOMATHUECKUMH aJlbJIeTUaMid U aMUHO(PEHOJIAMH, KOTOPBIE CO-
JepKaT IMEKTPOHOAKIENTOPHBIE (HUTPO) TPYIIIBI, AT OTHOCUTENBHO TpyaHEe. DTO SBJICHUE MOKHO 00b-
SICHUTD HJIEKTPOHOAKLETITOPHBIM BIMSIHUEM TOH T'PYIIIIBL.

B xone uccnenopanus peaxius 4-HUTPO-2-aMUHO(EHOA (5) ¢ CATUIMIIOBBIM aJIbJICTHIOM TIPOBO-
mn B kucioi (nensHas AcOH) cpene. [lnst aToro cmech peareHTOB B cooTHomIeHnu S: anpaerun: AcOH -
1: 1: 8.75 narpeBanu nipu 110°C B Teuenue 4 yacoB. B pe3ynbraTe CHHTE3MpPOBaH COOTBETCTBYIOLIHI a30Me-
TuH (6) c Bexomom 90%:

O G ety

(8.75 7kB.) 6a

To €CTh, MPU 3TOM MPOTEKAET 3neKTpoq)Hanoe MPUCOCMHEHNE-)TUMHHUPOBAHNE aJIbJIeTHAA B
aMHHOTpyMIly ¢ oOpazoBanueM ocHoBauus Lludda - (E)-2-(runpokcnbeH3minaeH ) aMuHo )-4-auTpodenona
(6). Cnenyer OTMETHTB, YTO B 3TOW pEaKLMH JICASHAS YKCYCHAs KUCIIOTA BBIIIOJIHSAET POJIb PACTBOPUTEIS U
Karanuzatopa. Taxke He HaOmojaercss oOpa3oBaHHE OXKUAAEMOTO MPOAYKTa MUKIM3AIMUA—3aMEIIEHHOTO
Gensokcazona (6a). XUMHUUECKOe CTPOSHHE MOIyYeHHOro mpomykra (6) ycranosimeno meromom H u °C
SAMP cnekrpockonuu (Tadn. 2), a taxke PCA aHanmnmza ero MOHOKPUCTaJUIOB, BeIpamienHoro u3 JAMCO
(puc.1). Pe3ynpTaThl COTIIACYIOTCS C JTAHHBIMH, HETABHO OMYOIMKOBAaHHBIMH B JInTeparype [9]:
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Puc.1. Cmpoenue coeounenusi 6 6 kpucmainie.

JlutepaTypHble JaHHBIC MMOKA3bIBAIOT, YTO COCAUHCHHE 6 HAXOMUTCS B KpUCTalie B (hOpMe BHYTpH-
MOJIEKYJISIpHOM coiu (6b).

Tabauya 2. Xumuueckue cosucu "Hu C SIMP coedunenus 6 (IMCO-dg+CCly, 6, m.0., 400 MI

Atom C d¢ oy (JT)

1 157.39
2 135.60
3 115.33 8.16, 1, (2.7)
4 139.82
5 122.95 7.97, nn, (9.0, 2.7)
6 115.98 7.07, 1, (9.0)
I 119.09
2 160.74
3 116.52 691, M
4 132.81 7.37, nn, (7.3, 1.7)
5 118.36 691, m
6 132.47 7.57, nn, (7.9, 1.7)
7 164.04 8.98, ¢

1-OH - 13.02, ymi.c

2-OH - 11.04, ymi.c

IIpomomkast wmccregoBaHWST B KHCIOW cpede, peaknus 4-HUTpo-2-amuHOdeHoma (5) ¢ 4-
HUTPOOEH3AIBIECTHIIOM MTPOBEJICHA B JICASHON YKCycHOU KHcioTe. [Ipu 3TOM cMech peareHTOB B COOTHOIIIE-
Huu S:anbaerua:AcOH - 1:1:17.5 kunstunu nipu 118°C B Teuenue 4 yacos:

OzN\CENHz /@Noz [ 0N N\},'V :
—+ —_— LR = ’
OH OHC AcOH \C[ Me

5

17. : OH
(17.5 skB.) A
O, O,N E ]\3[
v 2 8 €
O '
ON N > OH -H,0
7Ta 6 7

B pesyabrare coorBercTByrOmmid N-(2-ruapokcu-S-uutpodenun) aneramuy (7) CHHTE3UpPOBAH C
BbIX0IoM 75%. CTpoeHue mosydeHHOro amuja (7) yCTaHOBWIIM Ha OCHOBAaHUM aHANU3a JAHHBIX CIEKTPOB
SMP 'H u “C(puc. 2 u 3), a taxxe skcnepumentoB HSQC u HMBC (ta6u. 3).

Tabauya 3. Xumuueckue cosuzu "Hu C SIMP coeounenun 7 (AMCO-dg+CCly, 6, m.0., 600 My

Atom C dc oy (JT'm) HMBC H—C
1 153.10
2 126.79
3 116.36 8.86, 1, (2.8) C-1,2,4,5
4 139.34
5 119.64 7.80, nm, (8.9, 2.8) C-1,3,4
6 114.53 6.94, 1, (8.9) C-1,2,4
8 168.68
9 23.57 2.15,¢ C-8
NH - 9.24, yui.c C-1,3,8
1-OH - 11.24, ym.c.
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[IpumeuaTenbHO, 94TO, KOT/Ia peakius MpoBeeHa B MIPUCYTCTBUHU JISASTHON YKCYCHOM KHCIIOTHI B CO-
otHomieHnn 1:17.5, oOpa3oBaHue areraMuia MPOUCXOAMT 3a CYET YKCYCHOM KHCIOTBI, T.e. 4-
HUTPOOCH3AIBACTUI HE YIACTBYET B PEAKIIUK. ITO MOXKHO OOBSCHUTH BBICOKOW KOHIICHTPALUEH KUCIOTHI B
pacTtBOpe. B 3TOM cirydae mpoMeXyTO4HBIN MPOAYKT - 1-((2-ruppokcu-5-HuTpodeHu1) aMuHo) 3TaH-1,1-
mon (A) mepBoHaYaIbHO 00pa3yeTcs U3 aMUHO(EHONIa U YKCYCHON KHCIIOTHI, KOTOPBINA IETHIPaTHPYETCS B
YCIIOBUSIX PEAKIUH U TPEBPAIASTCS B COOTBETCTBYIOMUI MPOAYKT - N-(2-TUAPOKCU-5-HUTPO(DEHWIT) aleTa-
mup (7). Taxoke He HAOMIONATOCH 00pa30BaHUE OXKHUIAEMOTO MTPOAYKTA IIUKITH3AINA — COSTMHEHUS 7a.
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Puc.2.'H AMP- cnexmp coeounenus 7 ¢ IMCO-ds+CCly

95.570

39.522
23573

—126.785
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——— —153.095
p— —139.341
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Puc.3.°C SAIMP - cnexkmp coedunenus 7 8 JIMCO-dg+CCly,

(E)-2-((4-(InmeTrmnamuno )oen3mmuaeH )amuno)denon (3): 1.09 r (0.01 monp) 2-amuHObEHOIA U
1.49 r (0.01 monp) 4-muMeTHIAMHUHOOCH3AIbACTH A TIOMEIIAIN B IBYXTOPIIYIO KPYTJIOAOHHYIO KOJIOY 00be-
MoM 100 mu1, cHaOXKEHHYI0 MEXaHUYECKOW MENIaaKol, 0OpaTHBIM XOJIOJMIILHUKOM U TepMoMeTpoM. K cMe-
cH J00aBIISUIH 5 MJI STHIIOBOTO CITUPTA U NIepeMELINBay B TeueHne 10 MUHYT, 3aTeM HarpeBajiu Ha BOISHOM
Oane npu 78°C B TeyeHue 12 yacoB. PeakiMOHHYIO CMeCh OXJIXKJAJIM M PAcTBOPSUIN KUISTYCHHEM B 5 MII
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IeKCaHa, BBINABUIMK IPU OXJIAXKAECHUH 0CaZOK OT(MIBTPOBBIBAIN, U BELIECTBO CYLIMJIN HA OTKPHITOM BO3-
nyxe. [TonyueHHOE BelecTBO ABaXKABI MEPEKPUCTAIIM30BBIBATIM U3 TekcaHa 1 nonydanu 2.48 r (98%) (E)-2-
((4-(mumetnnamMuHo)OeH3UIUACH )aMyuHO)penon (3) ¢ Temneparypoid mnasneHus 98-100°C, Rf 0.58 (cucre-
Ma A), 6pyrro-hopmyna C;sH,sN,O. Jlauusie criektpos 'H u °C SIMP npusenens! B Tabmume 1.

(E)-4-Xiop-2-((4-(mumeTrnaMuHO )oeH3M I AeH )aMuHO )peHo (4). C TTOMOMIBIO0 BBIICOMUCAHHOTO
merona u3 1.435 1 (10 mmonp) 4-xjop-2-amuHodenona u 1.49 1 (10 Mmoab) 4-AUMETHIAMHUHO-
6emsanpaernaa noxyamwnu 2.18 1 (80%) (E)-4-xmop-2-((4-(mumeTnnaMiuHO) OeH3MWIHACH )JaMiuHO )peHon (4) ¢
Temieparypoit miasnenns 138-140°C, Rf 0,6 (A), 6pyrro-dpopmyna C;sH;sCIN,O. [annsie cnextpos 'H n
BC aMmp MPUBEICHBI B Ta0OHMIE 1.

(E)-2-(I'mapokcubensunuaen)aMuno)-4-autpopenon  (6). 1.54 r© (10 wmmonb) 4-HUTpO-2-
amuaodenona U 1.22 t (10 MMoab) 2-THAPOKCHOCH3ANBAECTHAA (CATUITMIOBEIN albIeTHI) MOMEIaIn B
JIBYXTOPIIYIO KPYIJIONOHHYIO KOOy oobeMomM 100 mil, cHaOKEeHHYI0 MEXaHUYeCKOW MEIaIKOH, 00paTHBIM
XOJIOWIBHUKOM U TepMomMeTpoM. K cmecu mobasnsum 5 mi (5.25 1, 87.5 mmonb, d=1.05 r/mit) ykcycHoU
KHCIIOTHI ¥ TIEPEMEIINBAIH B TeUeHHe 15 MUHYT, 3aTeM HarpeBaiu Ha MacisHoi O6ane npu 110°C B TeueHne
4 yacoB. PeakiMOHHYIO CMeCh OXJIAXKAaly U PACTBOPSIIM KUILTYEHUEM B 5 MIJI T€KCaHAa, BBIMTABIIUN OPU O0X-
JMKIACHUU 0CaZOK OTQUIBTPOBBIBAIIN, M BEIIECTBO CYIIMIIN Ha OTKPBITOM Bo3ayxe. [lomydeHHOe BemecTBO
nepekpuctaun3oBeiBan U3 JIM®DA (80%) u momyuanu 2.32 1 (90%) (E)-2-(ruapoKcnOESH3WINICH) aMHHO)
-4-autpodpenona (6). C temmeparyport mmaBnenus 250-252°C, Rf 0.5. (cucrema A) [11,12], OpyrTo-
¢dopmyna C;3H;oN,O,. [laHHbIC CLIEKTPOB 'Hu C IMP MIPUBEICHBI B TAOIHUIIE 2.

N-(2-Tunpoxcu-5-aurpodenun)aneramus (7). B apyropmnyto kondy momectwiu 1.54 t (10 MMonb)
4-auTpo-2-amuHOeHona, 1.51 r (10 mmons) 4-aurpodensansaeruna u 10 v (10.5 r, 175.0 mmonb, d=1.05
I/MIT) YKCYCHOM KUCIIOTBI M CMECh KUIISTHIIA HA MAcJISTHON O0aHe B T€UeHHH 4-X 4acoB. 3aTeM OTTOHSUIN pac-
TBOPUTENb, OCTATOK MPOMBIBAJIM BOAOH U cymmin. CeIpoit MpoAyKT nepexpuctannnzossiBaan u3z JIMCO. B
pesynbrate nomyuniu 1.35 r (75%) N-(2-runpokcu-5-uutpodenun)aneramug (7). C TemnepaTypoil mias-
nenust 248-250°C, Rf 0.5 (B), 6pyrro-hopmymna CsHsN,O;. dannsie cnextpos 'H u °C SIMP npusencHb! B
Tabnuue 3.

3akmouenue. Takum 00pa3om, B pe3ylibTaTe MPOBEJCHHBIX HCCIIEJIO0BAaHUN pa3paboTaH MPOCTOH U
yIoOHBIH criocod noixydenus azoMeTuHoB (3, 4, 6) u amuzaa (7), KOTOpbIe SBISIFOTCS HEOOXOAUMBIM CHIPhEM
JUISL CHHTE3a HOBBIX TeTEPOIMKINYECKUX COCIMHEHUH. BBISBIEHO, YTO peakuuy MPOTEKAIOT B Pa3IMYHBIX
HaTpaBJICHUSIX B 3aBUCHMOCTH OT COOTHOIICHHWH peareHTOB, THUIA PACTBOPUTENS M KaTalu3aTopa, a TaKKe
TeMIIepaTypsl U MPOAOIDKUTEILHOCTH peakuni. [lomydyeHHble pe3yabTaThl MOTYT OBITH YCIIEIIHO IIPUMEHE-
HBI U1 ntoity4deHus: ocHoBanui ludda u aMuaoB, KOTOpeIe ABISIOTCA YAOOHBIMH CHHTOHAMH 1I€JICHAIIPaB-
JICHHOTO CHHTE32 3aMEIleHHBIX OeH30Kca30i0B. CTPyKTypa CHHTE3UPOBAHHBIX COEJAMHEHHH OJHO3HAYHO
JI0Ka3aHa SKCIIEPUMEHTAJIBHBIM U CIIEKTPAJIbHBIM METOAAMHU.
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BEH30KCA3OJUUIAPHUHI CUHTE3U YUYH JACTJIABKU BUPUKMAJIAP —
A3OMETHHIIAP BA AMUJUIAP CUHTE3U BA TY3WJIMIIIIAPU TAAKUKNU

Pedepar. Myammonune renu6 uuxuwy. MabTyMKd, a30METHHIAD MOTEHIHMAN OWOIOTHK (Haom
TeTepOLUKINK OMpHUKManap Oynran OeH30Kca30/UIapHH OJIMII YUyH JKyJa MyXUM OPalIUK MaxCyJloTIapaup.
lyHuHT y4yH, a30METUHJIAPHU CUHTE3 KWJIULI YCYJUIAPUHN MIUIA0 YUKHUII MYyXUMIUD.

Hwnune makcadu: (anMammHraH) aMAHO(DEHOJUIAPHWHT apoOMaTHK aleruiiap OWiaH Typid
IapouTiapJa peakusiapiHd o0 OOpHIl Ba MaxCyJOT TypUTra TabCHpP ATYBYM OMHJUIAPHW aHMKJIAIL,
YIapHUHT TY3WIHIUTAPUHI aHUKJIAIIL.

Memoodonozus. 2-aMuHO(]EHOIT, 4-HUTpPO-2-aMHHO(EHOI, 4-x110p-2-aMUHO(PEHOJITAPHUHAT
anperuanap OwiaH peaknMsulapu Typiau ImapouTnapaa onu0 Oopwiran. HaTtwxana xytwiran 2-
apuiIOeH30Kca30/Iap YpHUTa a30METHHJIAp Ba areraMuj IOKOpU yHymiap OuiaH osumHrad. CuHTes
KWIMHTaH MojjanapHuer Tyswmmu 'H Ba C SIMP CHEKTPOCKOIMSCH Ba PEHTIEH TY3HIIMII TaXJIHII
HaTWXaJlapu acocua UCOOTIaHTaH.

Hnmuii sameunueu. I'eTeporuKINK OMpUKManap CHHTE3H YUyH 3apyp CUHTOHJIAp OYiraH a30MeTHHIIAp
CHHTE3W amalra OIIMPWIraH. AMHHO(EHOUIap Ba apOMAaTHK aJbACTHUIAPHUHI KOHAEHCALMSCH TYpIH
HyHamuIIapaa OOpUIIN aHUKTaHTaH.

Onunean Hamudicanap. AnMalmvHraH OEH30KCAa30JUIApPHU CHUHTE3 KWIMILAA KEeHI KYJUIaHWIaJura
a30MeTHHIAp Ba aMHUIAP IOKOPH YHyMJIap OWiaH cHHTe3 KuiuHra. Omuaran mopnanapauar 'H Ba C
SAMP cnexTpnapy, HIYHHHIJEK, MOHOKPHCTUIADHUHI PEHTI€H TY3WIHMII TaxXJWI MabIyMOTIApH TaXJIHi
KWJIVMH/IY Ba YJIAPHUT KUMEBUH TY3WIHMILIAPY aHUKJIAH]TH.

Kanur cy3aap: cunres, aMmuHo(eHOIUIAp, apOMATHK ajIbAeTHuIap, OCH30Kca30/uI1ap, a30MEeTHHIIAp,
XaJIKAIAHUIL, KOHICHCALUSI.

XycycusiTaapu:

- aMMHO(CHOJUTAPHUHT aNbAETHIap OMIIaH KaTaln3aTop HMIITHPOKHUCH3 STAHOJIArH PEaKIHsCH;

- gacTinabKu peareHTIapHUHT KUCIOTAId MYyXUTAArd y3apo TabCUPWHUHT peareHTIap HUCOaTh Ba
peaknus xapopatura OOFJIMKIUTH.

Z.]J. Pulatova, A. R. Khurramov, Kh. M. Bobakulov, B. J. Elmuradov

SYNTHESIS AND STRUCTURAL STUDIES OF AZOMETHINES AND AMIDES - INITIAL
COMPOUNDS FOR THE SYNTHESIS OFBENZOXAZOLES

Abstract. Background. Azomethines are known to be important intermediates for the preparation of
benzoxazoles, which are biologically active compounds. Therefore, the development of methods for the
synthesis of substituted azomethines is topical.

Purpose: carrying out reactions of (substituted) aminophenols with aromatic aldehydes under various
conditions and determining the factors affecting the type of products, determining their structures.

Methodology. The reactions of 2-aminophenol, 4-nitro-2-aminophenol, 4-chloro-2-aminophenols with
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aldehydes were carried out under various conditions. As a result, azomethine and acetamide were obtained in
high yields instead of the expected 2-arylbenzoxazoles. The structure of the synthesized substances was
proved on the basis of the results of 1Hba 13C NMR spectroscopy and X-ray diffraction analysis.

Originality: The synthesis of azomethines, components of the synthesis of heterocyclic compounds,
was carried out. It was found that the condensation of aminophenols and aromatic aldehydes can proceed in
different directions.

Findings. Azomethine amides have been synthesized in high yields and are widely used for the
synthesis of substituted benzoxazoles. The 1H and 13C NMR spectra of the obtained substances were
analyzed, as well as the X-ray diffraction data of single crystals, and their chemical structures were
established.

Key words: synthesis, aminophenols, aromatic aldehydes, benzoxazoles, azomethines, cyclization,
condensation.

Highlights:

- reaction of aminophenols with aldehydes in ethanol in the absence of a catalyst

- interaction of the initial reagents in an acidic environment, depending on the ratio of the masses of
the reagents and temperature.
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