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Ilpeonosicena pauuonanvHas vemvlXcmaouiHas cxema cunmesa 4-numpo-3-(memp-
azon-5-un)ypazana. Cunmes exknwouaem noayuenue 3-amuno-4-(1,2,4-oxcaouaszon-3-un)-
diypazana Konoencayueil amudokcuma 4-amunoypaszan-3-KapooHoeoil KUCI0mbl ¢ MPUIMUT-
opmoghopmuamom, eoccmanosumenvHoe packpoimue cuopazunom 1,2,4-oxcaouazonvnozo
uukaa ¢ obpazoeanuem amuopazona 4-amunoypaszan-3-Kkapoonosoil  Kuciomol.
Jluazomupoeanue HOTYUEHHO20 COCOUHEHUA HUMPUMOM HAMPUA 6 YKCYCHOU Kuciome
npueooum K nogayuenuio 3-amuno-4-(mempazon-5-un)pypazana. Hcrkomwuii 4-numpo-3-
(mempa3zon-5-un)ypazan cunmezupoean oKucjieHuem amunozpynnol 3-amuno-4-(mempaszon-5-
un)gypazana pacmeopom 30%-20 nepokcuoa 6000pooa 6 KOHUEHMPUPOBAHH O CEPHOIL KUCTOme
¢ ebixooom 85%. Yeenuuenue oxucarumenwvnoii axkmuenocmu cucmemovt  H>Oo/H;SO4
npogedenuem cmaouu OKUCIeHUA NPU NOGLIUIEHHOI memMnepamype no3601UN0 CYUleCmeeHHo
YMEHbUWUmMb pPACX00 RNepoKcuoa 6000poda u cepuoii kucaomwl. Hckomwlii 4-numpo-3-
(mempazon-5-un)hypazan evidesen nymem wacmuuHol Helmpanu3ayuu pPeaKyuoHHol Maccol
opmogochamom nampus ¢ nocnedyrouwieni Ikcmpaxyueil Imunayemamom. CymmapHslil 6b1x00
4-numpo-3-(mempaszon-5-un)pypazana 6 nepecueme Ha UCXOOHBLH aMUOOKCUM 4-amuno-
dypazan-3-kapoonoeoit kuciomur cocmasnaem 42-48%. Ilokazano, umo peakyusn 4-numpo-3-
(mempazon-5-un)pypazana c paoom N- u O-HyK1eouavHvIX azenmoe (azuoom Hampus,
6bICOKOOCHOGHBIMU AMUHAMU, 2UOPAZUHOM, 2UOPOKCUOOM HAMPUS, MEMAHOJIOM 8 RPUCYICHEUU
KapOoHama Kanus) nPUEOOUm K 3ameujeHUI0 HUmpozZPynnvl pAcCMampueaemozo coeOuHeHus Ha
HyK1eohun ¢ o6pazosanuem coomeemcmeyrouiux npouseoonvix 4-R-3-(mempaszon-5-un)pypazana
(R = N3, 3amewmennan amunozpynna, NHNH,, OH, OMe). Paccmompensl neKomopble Xumuueckue
ceolicmea noJiyueHHbIX coeounenuil. Peaxuyus [3+2[uyuxnonpucoeounenusn 4-azuoo-3-(mempazon-
5-un)pypazana (R = N3) ¢ nponapzunosvim cnupmom ucnoavszosana é cunmese 4-(4-zuopokcu-
memun-1,2,3-mpuazon-1-un)-3-(mempaszon-5-un)gypazana. Konoencayus 3-zuopasuno-4-
(mempazon-5-un)pypazana (R = NHNH>) c KapOoHUTbHBIMU COeOUHEHUAMU 6 CTTyUae NPOBEOeHUS
peakuuu ¢ 0eH3anb0ezu0om npuUeoOUm K HOJYHUEHUIO COOMEEMCHEYIu|ezo0 2uopazona, c f-
OUKAPOOHUTIbHBIMU  COCOUHEHUAMU (MATIOHOBLIM OUATLOEZUOOM, AUEMUIAUEMOHOM) Oblil
nonyuensl npou3eoonvlie nupazona. Cunme3uposannvie COCOUHEHUA OXAPAKMEPU3OEAHDL
memooamu *H u “C adepnozo maznumnozo pezonanca, HK cnekmpockonuu u macc-cnekmpo-
cKonuu.

KiroueBbie ciioBa: ¢ypasan, 1,2,5-okcaanazon, TeTpa3oi, HyKJIeo(uIbHOE 3aMELICHNE
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A rational four-stages scheme for the synthesis of 4-nitro-3-(tetrazol-5-yl)furazane is
proposed. The synthesis starts from the stage of 3-amino-4-(1,2,4-oxadiazol-3-yl)-furazan
preparation by condensation of amidoxime of 4-aminofurazan-3-carboxylic acid with triethyl
orthoformate, further reductive ring opening of 1,2,4-oxadiazole cycle. The action of
hydrazine results in amidrazone of 4-aminofurazan-3-carboxylic acid formation. On the next
step the diazotization of the resulting compound with sodium nitrite in acetic acid gives 3-
amino-4-(tetrazol-5-yl)furazane. At last stage the titled 4-nitro-3-(tetrazol-5-yl)furazan was
synthesized by oxidation of the amino group of 3-amino-4-(tetrazol-5-yl)furazan by a solution
of 30% hydrogen peroxide in concentrated sulfuric acid with 85% yield. The increase in the
oxidative activity of the H,0,/H,SO, system by carrying out the oxidation stage at an elevated
temperature made possible to substantially reduce the consumption of hydrogen peroxide and
sulfuric acid. The desired 4-nitro-3-(tetrazol-5-yl)furazan was isolated by partial
neutralization of the reaction mixture with sodium orthophosphate, followed by extraction
with ethyl acetate. The total yield of 4-nitro-3-(tetrazol-5-yl)furazane in terms of the starting
amidoxime of 4-aminofurazan-3-carboxylic acid was 42-48%. It was shown that the reaction
of 4-nitro-3-(tetrazol-5-yl)furazan with a number of N- and O-nucleophilic agents (sodium
azide, high-basic amines, hydrazine, sodium hydroxide, methanol in the presence of
potassium carbonate) resulted in the substitution of the nitro group of the selected compound
by a nucleophile and formation of corresponding 4-R-3-(tetrazol-5-yl)furazane derivatives (R
= Ns, substituted amino group, NHNH», OH, OMe). Some chemical properties of thereby
obtained compounds are considered. Thus [3 + 2] cycloaddition reaction of 4-azido-3-
(tetrazol-5-yl)furazane (R = N3) with propargyl alcohol was used at the synthesis of 4- (4-
hydroxy-methyl-1,2,3-triazol-1-yl)-3-(tetrazol-5-yl)furazane. The condensation of 3-
hydrazino-4-(tetrazol-5-yl)furazane (R = NHNH,) with carbonyl compounds in the case of
reaction with benzaldehyde leads to the corresponding hydrazone, with pg-dicarbonyl
compounds (malonaldehyde, acetylacetone) pyrazole derivatives were obtained. The
synthesized compounds are characterized by *H and **C nuclear magnetic resonance spectra,
by IR and mass spectroscopy.

Key words: furazan, 1,2,5-oxadiazole, tetrazole, nucleophilic substitution

BBEJIEHUE

I'mcroxumuyeckue uccnenoBaHusl HANpaBIEHBl HA M3YYEHHE XMMHUYECKOTO COCTaBa TKaHEHW U
KIIETOK [P COXPAaHEHUU HUX CTPYKTYPBL, a TAKXKE YCTAHOBIEHUE JOKAIM3ALUU XUMHUYECKUX BELIECTB B
OIpe/IeJICHHbIX KOMITOHEHTAX TKaHeH, TUIaX KJIETOK U KJIETOYHBIX CTPYKTypax [1-5].

METO/JUKA SKCITEPUMEHTA

B cumy TOro, 4To THCTOXMMHS MMEET CBOEH OCHOBHOM ILIEIBbI0 YCTaHOBIEHHE CBS3H MEXIY
BBISIBISIEMBIMH BEIIECTBAMH M WX CTPYKTYPHOW JIOKajdM3alel, ee MOXXHO B 3HAUMTEIbHON Mepe
paccMaTpuBaTh Kak TOMOXHUMHIO, UM TUCTOTOMTOXUMHUIO [1].

W3B. By30B. Xumus u xuM. TexHoxorus. 2016. T. 59. Bem. 5 2



PE3VJIBTATBI 1 UX OBCYXJIEHNE

Cx0uit 10 CMBICTy TEPMHH IIUTOXUMUS MPUMEHSETCS B TUTEpaType B ABYX 3HAYEHHIX — JHOO

KakK yJIbparuCTOXuMus KJICTKHU, 1100 Kak CyMMa MUKPOCKOIINMYECKHUX MCTOI0B, MMO3BOJIAIOIINUX IMPOBOANUTH
XUMHYCCKUH U q)epMCHTaTI/IBHI)II\/'I AHAJIM3 KJICTOK WJIM I'PYHII KJICTOK MMPU COXpaHCHUU UX MOpq)OJ'IOFI/II/I.

Puc. CtpykTypHas Gpopmylia MOJIEKYJIbl aHTPaXUHOHA
Fig. Structural formula of anthraquinone molecule
Tabauua
Coaeprxanue pacTpopuTeseid B 00pa3nax JaKTHIA
Table. The content of solvents in lactide samples

O6pasen ConeprkaHre pacTBOPUTENICH
HanmenoBanme ppm (Macc.)
1-1 Byrunanerar 140
1-2 OTtunanerar 143
Byrunanerar 80
BbIBO/IbI

IIpoBenenHbie uccneAOBaHUA MO3BOJUIM YCTaHOBUTH, YTO JOoKanu3auusa TM Menn u KagMus

MPOUCXOAUT TPEUMYIIECTBEHHO B KOPHAX pacTeHWH (acoid M COHM, TKAHW KOTOPBIX BBIMOJHSIOT
OaprepHy0 (pyHKIMIO, 3amMiias cTeOIM M JIMCThS, & TaKKe IeHEpPaTUBHBIC OPraHbl OT BO3IACHCTBUS

MOJUTIOTAHTOB.
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