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The synthesis of new derivatives of 1,4-benzodioxane containing a substituted 1,2,4-triazole
ring was carried out. The interaction of various hydrazides and 1,4-benzodioxane-2-carboxylic acid
nitrile in the presence of dry potash have been studied. It has been shown that the best results are
achieved with the ratio of these components 1:2:3. In this case, butanol was used as a solvent,
since the reaction in ethanol ends with the formation of an intermediate linear product, the structure
of which, like all synthesized compounds, was proved by NMR spectroscopic analysis and thin layer
chromatography.

References 7.

Bicyclic compounds containing a 1,4-benzodioxane cycle are interes-
ting in terms of identifying new highly active drugs [1-3], at the same time,
five-membered rings with one, two and three heteroatoms play an important
role in the manifestation of certain pharmacological properties. In particular,
the 1,2,4-triazole ring is a component of numerous preparations widely used
in practical medicine [4]. It is for this reason that we synthesized com-
pounds combining 1,4-benzodioxane and 1,2,4-triazole heterocyclic frag-
ments. In the structure of these compounds the substituents at the nitrogen
atom in the 4th position of the triazole ring were varied: compounds with a
hydrogen atom, phenyl and amine groups were obtained. In these com-
pounds, substituted mercapto fragments were present in the 3rd position.
The compounds synthesized by us exhibited moderate antihypoxic and
antibacterial activity [5, 6]. In continuation of these studies, we have syn-
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thesized new 3-aryl- and 3-heterylsubstituted derivatives of triazoloben-
zodioxanes by reacting 1,4-benzodioxane-2-carboxylic acid nitrile (1) in the
presence of dry potash with hydrazides 2 obtained by condensation of ethyl
esters of various acids with hydrazine hydrate. Target compounds 3-6 are
white crystalline substances.
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The conditions for carrying out of this reaction have been studied. Thus,
it has been shown that shortening the heating time of the reaction mixture,
for example, in the case of unsubstituted arylhydrazide 2, leads to the
formation of intermediate linear compound 7, which confirms that this
reaction is a two-stage process.

(@)
H H
o AN
Dad H
o] NH o
.

This compound of a linear structure was also isolated during the reac-
tion in absolute ethanol, while in butanol, after an hour of heating, crystals
were formed, which, upon further heating, disappear, passing into the target
cyclic product. As a result, it has been found that the best yields of tria-
zolobenzodioxanes 3-6 are obtained by using per 1 mol of the corresponding
hydrazide, 2 moles of nitrile 1 and 3 moles of dry potash. The reaction
mixture was boiled in butanol for 4-5 h.

The structure and purity of all synthesized compounds were confirmed
by physicochemical methods and thin layer chromatography.

Experimental part

IR spectra of the compounds were taken on a Nicolet Avatar 330 FT-IR
spectrometer in vaseline oil, *H and **C NMR spectra were recorded on a
Varian Mercury-300 instrument in DMSO-ds, internal standard was TMS.
Melting points were determined on a Boetius microheater. TLC was carried
out on "Silufol UV-254" plates (eluent - benzene-acetone, 3:1, developer -
iodine vapor).

1,4-Benzodioxane-2-carboxylic acid nitrile (1) was obtained accor-
ding by the method [7].
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Benzodioxanyl-1,2,4-triazoles 3-6. General method. A mixture of 3.2
g (0.02 mol) of 1,4-benzodioxane-2-carboxylic acid nitrile (1), 0.01 mol of
the corresponding hydrazide 2 and 4.1 g (0.03 mol) of dry potash is boiled in
50ml of butanol for 4-5 h. Water is added to the reaction mixture, the
organic layer is separated and washed with water. The solvent is distilled
off, ethanol is added to the residue, unreacted hydrazide is filtered off.
Ethanol is distilled off, the residue is crystallized with diethylether and
recrystallized from ethanol.
N-(4-(5-(1,4-Benzodioxan-2-yl)-4H-1,2,4-triazol-3-yl)phenyl)benza-

mide (3). Yield 1.7 g (43%), mp. 235-236 °C, R; 0.41. IR spectrum, v, cm™:
1658 (NC=0). 'H NMR spectrum, &, ppm, Hz: 4.44 d.d (1H, J=11.5, 8.1,
CHy), 4.52 d.d (1H, J=115, 2.7, CH,), 5.29 d.d (1H, J=8.1, 2.7, CH), 6.77 —
6.92 m (4H, CgHy), 7.43-7.55 m (3H, H-3, 3'4 , C¢Hs ), 7.90-8.07 m (64,
H-2, 2', C¢Hs and CgH,N), 10.18 br.s (1H, CONH), 14.20 br.s (1H, NH).*C
NMR spectrum, 8, ppm: 65.8 (CH,), 68.7(CH), 116.5 (CH), 116.8 (CH),
119.8 (2CH), 120.8 (2CH), 126.2 (2CH), 127.5 (2CH), 127.6 (2CH), 130.7
(CH), 134.8, 140.6, 142.6, 142.8, 164.9, 166.8. Found, % : C 69.15; H 4.69;
N 14.28. C»3H1gN4O5. Calculated, %: C 69.34; H 4.55; N 14.06.

3-Bromo-N-(4-(5-(1,4-benzodioxan-2-yl)-4H-1,2,4-triazol-3-
yl)phenyl)benzamide (4). Yield 2.1 g (44%), mp. 228-230°C, R 0.36. IR
spectrum, v, cm™: 1661 (NC=0). *H NMR spectrum, &, ppm, Hz: : 4.44 d.d
(1H, J=11.4, 8.1, CH,), 4.52 br.d (1H, J =11.4, CH,), 5.28 br.d (1H, J =8.1,
CH), 6.77 — 6.93 m (4H, C¢Hy), 7.42 t (1H, J=7.9, H-5 C¢H,4Br), 7.67 d.d.d
(1H, J=7.9, 1.9, 0.9, H-4 C¢H,Br), 7.88 -7.94 m (2H, CsHyN), 7.96 — 8.02 m
(3H, CeHuN and H-6 C5H4Br), 8.19d .d (1H, J=1.9, 1.5, H-2 C6H4Br), 10.29
br.s (1H, CONH), 14.24 br.s (1H, NH). Found, %: C 58.03; H 3.72; N
11.95. C»3H17BrN4O5 Calculated, %: C 57.88; H 3.59; N 11.74

2-(4-(5-(1,4-Benzodioxan-2-yl)-4H-1,2,4-triazol-3-yl)phenyl)-N-
(4-fluorobenzyl)acetamide (5). Yield 1.7 g (38%), m.p. 136-138°%C, R
0.45. IR spectrum, v, cm™ 1675 (NC=0). '"H NMR spectrum, 3, ppm, Hz:
3.68 br.s (2H, CHy), 4.31 br.d (2H, J=5.2, CH;NH), 4.31 — 450 m (2H,
OCHy), 5.20 br. s (1H, OCH), 6.73-6.89 m (4H), 6.95-7.04 m (2H) and
7.25-7.34 m (2H, Ar), 8.55 br.s (1H, NHCH), 13.78 br.s.(1H, NH). Found,
%: C 67.78; H4.93; N 12.85. C5H»1FN4O3 Calculated, %: C 67.56; H 4.76;
N 12.61.

3,5-Bis(1,4-benzodioxan-2-yl)-4H-1,2,4-triazole (6). Yield 1.4g
(41.5%), m.p. 149-150°C, R; 0. 32. *H NMR spectrum, &, ppm, Hz: 4.38
d.d.d (2H, J=11.5, 8.1, 0.6, CH,), 4.51 d.d (2H, J =11.5, 2.6, CH,), 5.32 d.d
(2H, J= 8.1, 2.6, 2CH), 6.77-6.92 m (8H, 2C¢H,), 14.15 br. s (1H, NH). **C
NMR spectrum, 8, ppm: 65.5(CH;), 68.2(CH), 116.6(CH), 116.8(CH),
120.8(CH), 120.9(CH), 142.5(2C), 155.3(2C) . Found, %: C 64.28; H 4.67,
N 12.78. C1gH15N30, Calculated, %: C 64.09; H 4.48; N 12.46.
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N-(4-(2-((1,4-Benzodioxan-2-yl)(imino)methyl)hydrazinocarbo-
nyl)phenyl)benzamide (7). Yield 1.9g (46%), m.p. 255-257 °C, R; 0.49. *H
NMR spectrum, 6, ppm, Hz: 4.23 d.d (1H, J=11.0, 8.5, CH,), 4.49d.d (1H, J
=11.0, 4.0, CH,), 4.72 d.d (1H, J =8.5, 4.0, CH), 6.36 br.s (2H, NH,), 6.77—
6.95 m (4H, CgHy), 7.43-7.55 m (3H, CgHs), 7.80-7.90 m (4H, CgHy- para),
7.96 -8.01 m (2H, C¢Hs), 9.81 br.s (1H, NH), 10.21 br.s (1H, NH). Found,
%: C 66.28; H 5.12; N 13.69. Cx3H,oN,O,. Calculated, %: C 66.34; H 4.84;
N 13.45.
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CHUHTE3 HOBBIX ITPOU3BO/HbBIX 1,4-BEH30JUOKCAHA,
COJAEPXAIINX 3AMEIIEHHBIE 1,2,4-TPUA30JIbI

A. C. ABAKSH C. O. BAPJIAHSIH, A. b. CAPI'CSIH, A. A. ATEKSIH

Hay4Ho-TeXHOIOTHYeCKHii IEHTp opraHmdeckoil u papmanerudeckoit xumun HAH PA,
Apwmenns, 0014, Epean, nip. AzatyTsH, 26
E-mail: avagal@mail.ru

OcCyIIecTBICH CHHTE3 HOBBIX IPOU3BOIHBIX 1,4-0CH30MOKCaHa, COIEPIKAIINX
3ameleHHoe 1,2,4-tpua3oiabHoe KoibLo. MccnenoBaHo B3auMOAEHCTBUE Pa3IMYHBIX
THIPa3uI0B W HuTpwia |,4-0eH30HOKCaH-2-KapOOHOBOW KHCIIOTHI B TPUCYTCTBHH
cyxoro morama. [loka3aHo, 94TO HAWIy4INIUEe PE3YNbTaThl JOCTHTAIOTCS IPH COOTHO-
IICHUW YKa3aHHBIX KOMITOHEHTOB 1:2:3. Ilpm sTOM B KadecTBe pACTBOPUTEINS WC-
MOJIb30BalI  OyTaHOJN, TaK KaK peaknus B JTAaHOJC 3aKaHUYMBAeTCs OOpa3oBaHHEM
MIPOMEKYTOYHOTO JIMHEHHOTO IPOJYKTa, CTPOCHHE KOTOPOTO, KaK M BCEX CHHTE3H-
POBaHHBIX COCIMHEHUH, JOKa3aHO B pe3ynbTare SIMP- CIeKTpPOCKOIIUECKOTO aHaIm3a
Y TOHKOCJIOWHOW XpOMaTOrpaQuH.
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