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Summary. In this work the peculiarities of the ketalization reaction of aromatic 1,2,4-
triazolylethanones under conditions of aldol-croton condensation with the participation of
salicylic aldehyde derivatives with substituents in the third and fifth positions are considered. In
the framework of this work it was found that the presence of an ortho-para orientant in the benzene
ring of the initial aldehyde increases the basicity of the hydroxyl group, which contributes to the
closure of the six-membered oxygen-containing cycle, as well as the presence of an electron-
acceptor group in the initial triazolyl ketone also contributes to the formation kemanuzayus,.
1,2,4-triazole and 2H-chromene, forming the central part of many biologically active natural
products as well as synthetic therapeutic agents. The structure of the obtained compounds was
confirmed by spectral data and elemental analysis.

Keywords: aldol-crotonic condensation, salicylic aldehyde, 1H-1,2,4-triazole, biological
activity.

BBEJTEHUE

W3BecTHO, YTO B MOCIEIHUE TObl Npou3BoAHbIE 1,2,4-TpHa3oia MHPOKO UCHONb-
3yIOTCSl KaK B MEIMIMHCKON MPAKTHKE B KAa4yeCTBE MPOTHBOTPUOKOBBIX ((aykoHa301,
UTPAKOHA30J, TEPKOHA30JI, 103aKOHA30JI, BOPUKOHA30I1), IPOTUBOBUPYCHBIX (prOaBH-
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PHH), TPOTHBOOITYXOJIEBBIX (aHACTPO30J, JETPO30J), TCHXOAKTHBHBIX (AJIpa3oliam,
TpHa30iaM, 3CTa3oyiaM U Jpyrue) npenaparoB [1-5], Tak U B CEIbCKOM XO3SHCTBE Kak
cucTeMHble (QYHTUIUABI (TeOyKOHA30I, TUHUKOHA30d U T.J.) U POCTOPETYIHPYIOIINE
coequHeHus [6]. TpuazonpHbIE MPOU3BOIHBIE OTINYAIOTCS BHICOKOM aKTMBHOCTBIO MPH
HU3KOH KOHIIGHTPAIUH U XOPOLIeH pacTBOPUMOCTBI0. OCOOBI HHTEpEC MPENCTABISIOT
COCIMHEHHS COJiep Kalllie B CBOEM COCTaBe (PparMeHThl HECKOJIBKUX KJIACCOB C MOTEH-
UATBHON OMOJIOTHYECKON aKTHMBHOCTBIO [8-12]. [103TOMY TOMCK HOBBIX COCAMHEHUH
SIBIISICTCSI ONTPABIAHHBIM.

PE3VJIBTATBI 1 OBCYXJIEHUE

Kakcoob1manocspanee ByCI0BHIX a1bJ10JbHO KPOTOHOBOM KOHICHCALIMH C y9aCTHEM
QJIKHJI-, apUII-TPHA30JIUIIKETOHOB M apOMaTHUECKUX aJIbICTHIOB IPOTEKAeT ¢ 00pa3oBa-
HUEM 3aMEIlEeHHbIX N-BUHWI-1.2.4-Tpua3oioB, KOTOPbIE MPOSIBISIIOT MIUPOKUI CHEKTP
MIPOTHUBOTPUOKOBOM akTHBHOCTH [14]. B Tex ke yclnoBHsIX 3aMeHa apOMaTHUECKHUX allb-
JIETU/IOB Ha MIPOM3BOAHBIEC CATUIMIIOBOTO ajbJCrUa NPUBOANUT K (YOPMHUPOBAHUIO ITH-
KIIMYECKUX COeUHEHUH -XpoMeHTpua3onos [15]. [lpu sTom oOpa3yromuiicss N-BUHUII-
1.2.4-Tpuazon nmoasepraercs KeTalnu3aiuy ¢ 00pa30BaHUEM MOITyKETas.

b0 oTMeueHo, YTO HaJuuue OpTO-lapa OPUEHTAHTOB B MOJICKYJIE HCXOIHO-
ro aJbJCru/ia MOJOKUTEIBHO BIUSUIO Ha (popMHUpOBaHUE (3aMBIKAHUIO) LIMKJIA, KaK M
HaJIMYME JICKTPOHOAKLENTOPHOIO 3aMECTUTENSI TAKOTO KaK XJIOp B UCXomHOM 1-(2,4-
muxaopdenwn)-2-(1H-1,2,4-tpuazon-1-mn)3TaHoH 1a MPUBOAMIO K MTOIYIESHHUIO ITHKIIH-
YECKOr0 MPOAYKTA COITIACHO CXEME.

1
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(go OH  piperidine/AcOH (cat) o
N + CeHep, reflux OH
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1a-b 2a-d 3 a-f
1aR'=2,4-diCICeH; 22 RP=H, R’=Me 3a R'= 2,4-diCICsH;, R?=Me, R°=H, 75%
lc R'=Ph 2b RP=H, R%=Mg 3b R'= 2,4-diCICeH; R?=H, R%=Me, 99%
2¢ R“=0-Me, R*=H 3¢ R'=Ph, R2=0-Me, R3=H, 60%
2d R?=Br, R3=H 3d R'=Ph, R?=H, R3=Me, 60%

3e R'=2,4-diCICgH3, R?=0-Me, R3=H, 75%;
3f R'=2,4-diCICHa, R%=Br, R®=H, 89%;

Cxema PCaKku KCTAIN3aluH € YHaCTUCM MTPOU3BOJAHBIX CATTAUIHIIOBOIO aJIbACTHU/AA.

CTpyKTypa NOoIy4eHHbIX TPOoAyKToB 3a-f ycTaHOBIeHAa HA OCHOBAaHUM CIICKTPAIb-
HbIX JaHHbIX. Tak B MK-cnekTpe mpucyTCTBYIOT MHTEHCHBHBIE MOJOCHI <(C=N) pu
1586-1589 cm! 4(OH), npu 1227-1238, npu 1093-1098 cm! ™(-CH-N) TprazonsHOro
nukna. B cnekrpe IIMP xapakTepHO Hanu4ue TPHA30JIbHBIX CUHIIETOB 1IpH O, 7,5-8,5
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M.JI., CUHIJIETHPOTO CHMTHaja rujpokcuna npu 6, 8-9 m.a.Omm4urensHol 0coOeHHO-
cteio criekTpa SIMP BC sBnsiercst Halnu4Me YETBEPTHYHOTO YITIEPO/a MPU THIAPOKCHIIb-
HOH rpymne npu 8. 95-100 M.J1. ¥ CUTHATA yIIIEPOJHOTO aTOMa CBA3aHHOTO C KMCIIOPO-
JIOM IIECTUWICHHOTO IHKiIa mpu — 150-155 m.1..

IKCHEPUMEHTAJIBHAS YACTb

Temneparypsl IUIaBICHUS ONPEACISUTN Ha HarpeBaresibHOM cronuke Boetius. UK-
CHEKTpBl peructpupoBain Ha crnekrpodoromerpe Perkin Elmer Spectrum100 FT-IR.
Cnextpsl SIMP 'H, *C 3anmcsiBanu Ha criekrpomerpe Avance 111 Bruker 400 (400, 100
MTI'r). OtHeceHue curHanoB B crektpax SIMP *C mpoBoauiu npu moMOIH SKCIEPH-
mentoB 'H/C DEPT, 'H/'H COSY - 45, 'H/"*C HMQC,'H/"*C HMBCu'H/'H NOESY.
Kontpons 3a xomoM peaknuii ocymectsisin meroqoM TCX Ha miactuakax Silufol,
nposiiieHne — napamu L. Jlns BeineneHus pOJYKTOB PEAKIMK IPUMEHSIIN KOJIOHOY-
Hy10 xpomarorpaduio Ha cuimkareie Fluka-60. JlaHHbIe 371€MEHTHOrO aHain3a BCexX
COCAMHEHHUH OTBEYaH BHIYMUCICHHBIM.

O61mas MeToauKa cuHTe3a 2H-XpoMeHoJI0B.

K pactBopy, conepxamemy (0,01 monb) Tpuazonun kerona u (0,011momns) canm-
LWJIOBOTO aNbJETHIA MM €ro MPoru3BoIHOr0, B 30 M1 OeH30/a 100aBIsSIOT CMECh H-
MepuANHA/YKCYCHON KHCIIOTHI B Karaiutuueckux konnuectBax (0,043 1.(0,0005momb):
0,105 r.(0,0017momnsp)). Cmeck kunsaTAT B TeueHue 5-20u (konrpons TCX) ¢ azeoTporn-
HOW OTTOHKOHM oOpasyroeiicst Boabl (Hacagaka Jnna-Crapka), oXJakIaroT 10 KOMHAT-
HOM TEMIIEPATyPbl, IPOMBIBAIOT OPraHUYECKHUH CII0H BOIOH, OTAENAIOT U cyinar Na,SO,.
PacTBOpUTENH OTTOHSIOT, OCTAaTOK KpUCTAIN3YIOT [15].

2-(2,4-Inxaopdenun)-6-meruin-3-(1H-1,2,4-rpuazon-1-un)-2 H-xpomeH-2-0J1
3a.

Beixon: 75%. CBetio xentble KpucTaibl (3TaHom), T. . 176-178°C. UK-cnexrp
(v, em™): 3673, 2987, 2902, 1662, 1611, 1586, 1492, 1379, 1279, 1259, 1238, 1136,
1093, 1027, 973, 901, 869, 828, 779, 670. Cnextp SAMP 'H (400 MI'u, IMCO-d,, 3,
M.a., J/ I'n) 8.78 c¢(1H), 8.46 c¢(1H), 8.04 n( 1H, J=9.1), 7.96 c(1H), 7.48 c(1H), 7.47
an(1H, J= 6.2, 2.3), 7.27 ¢(2H), 7.14 nn(1H, J= 8.3, 2.2), 6.89 n(1H, J= 8.2), 2.30
¢(3H). Cnexrp SAMP “C (100 MI'n, AIMCO-d, 6, m.x1.) 152.05, 148.66, 144.32, 137.10,
134.82,133.92, 131.35, 131.22, 131.06, 130.35, 129.31, 128.49, 127.13, 119.39, 118.58,
116.11, 95.58, 20.61. Beraucneno, %: C, 57.77; H, 3.50; Cl, 18.95; N, 11.23; O, 8.55.
C,H,CLN.O,. Ilonyuewno, %: C, 57.28; H, 3.15; N, 10.84.

2-(2,4-Anxaopdenun)-8-mermia-3-(1H-1,2,4-rpuazon-1-wi)-2H-xpomeH-2-0J1
3b.

Beixon: 99%. Benbie kpucramisr (3tanoi), T. wi. 120-121°C. UK-cmektp (v/em™):
3602, 3119, 2967, 2880, 1589, 1508, 1468, 1440, 1379, 1278, 1232, 1207, 1098, 1025,
1027, 998, 976, 883, 802, 779, 645, 672. Cnexrp AMP 'H (400 MI'u, JIMCO-d,, 6, m.1.,
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J/ Tn) 8.74 ¢c(1H), 8.46¢ (1H), 8.05x(1H, J=8.0), 7.95 n(1H, J=2.9), 7.48 nn(1H, J= 8.6,
2.0), 7.30 xB(2H, J= 3.9, 2.9), 7.21 n(1H, J=7.4), 6.98 1(1H, 7.5), 2.13 c(3H). Criextp
SIMP BC (100 MI'n, AIMCO-d,, 6, m.1.) 152.03, 148.81, 144.34, 137.18, 134.83, 134.02,
132.05, 131.34, 130.42, 128.98, 127.11, 126.18, 125.06, 121.71, 119.78, 118.33, 95.73,
15.64. Beraucneno, %: C, 57.77; H, 3.50; CI, 18.95; N, 11.23; O, 8.55. C H ,CLLN.O,
[Tonyueno, %: C, 57.28; H, 3.09; N, 10.87.
6-Metokcu-2-¢pennua-3-(1H-1,2,4-tpuazon-1-ni)-2 H-xpomen-2-o. 3c.

Brixon 60%. Kpucrammnst 6emoro niseta (3tanon), 1. . 129-131 °C. UK-cmexrp (v/
cm): 3605, 3108, 2933, 1514, 1491, 1449, 1276, 1269, 1232, 1129, 1206, 1147, 1040,
1019, 962, 892, 771, 674. Cuextp SIMP 'H (400 MI'u, IMCO-d,, 3, m.1., J/ I'ir) 8.58
¢(1H,0H), 8.32 ¢(1H), 8.00 ¢(1H), 7.50 nn(2H, J= 7.8, 2.0), 7.34(c, 1H), 7.31 n(3H, J=
1.7), 7.09 1(1H, J= 1.7), 6.87 n(2H, J= 1.7), 3.74 ¢(3H). Cnektp SIMP *C (100 MI'1t
, AIMCO-d,, 6, m.n.) 154.42, 151.89, 144.52, 143.95, 141.22, 131.58, 129.24, 128.54,
126.44,119.42, 118.28, 116.93, 116.63, 112.49, 97.62, 56.04. Beraucneno, %: C, 67.28;
H, 4.71; N, 13.08; O, 14.94. C H N.O,. Ilomyueno, %: C, 66.78; H, 4.39; N, 12.58.

8-Metna-2-¢penna-3-(1H-1,2,4-tpuazon-1-un)-2 H-xpomen-2-oa 3d.

Beixon: 60%, 1. . 189-191°C. Kpucranmsr 6enoro nera (meranon). MK-crektp
(v/em!): 3189, 3110, 2990, 1507, 1467, 1452, 1439, 1383, 1227, 1244, 1200, 1116,
1105,957, 917, 884,782, 762, 670. Cnekrp SIMP 1H (400 MI'u, JIMCO-d,, 6, m.1., J/
I'm) 8.61 ¢(1H, OH), 8.36 ¢( 1H), 8.00 c(1H), 7.57 — 7.48m (2H), 7.38 — 7.24 m(5H), 7.17
a(1H, J=7.4),6.94 1(1H, J=17.5), 2.13 ¢(3H). Cnekrp SIMP *C (100 MI', IMCO-d,, 3,
M) & 151.82, 148.76, 144.02, 141.47, 132.04, 130.85, 129.23, 128.53, 126.43, 126.01,
124.91, 121.68, 118.73, 118.46, 97.94, 15.73. Breruncneno, %: C, 70.81; H, 4.95; N,
13.76; O, 10.48. C H N.O,. Ilonyueno, %: C, 70.421; H, 4.57; N, 13.38%.

2-(2,4-quxaop¢ennn)-6-meroxkcu-3-(1H-1,2,4-tpnazon-1-umn)-2 H-xpomeH-2-
oJ 3e.

Berxom: 75%, T. . 178-180°C. Kpucramnsl 6enoro 1Bera (Meranon). MK-cnexrp
(v/em™): 3605, 3108, 2933, 1514, 1491, 1449, 1276, 1269, 1232, 1129, 1206, 1147, 1040,
1019, 962, 892, 771, 674

Cnekrp SIMP 'H (400 MI'u, JIMCO-d,, 8, m.1., J/ T'n) 6 8.77 ¢(1H), 8.46 ¢(1H),
8.06 a(1H, J=9.1), 7.97 ¢( 1H), 7.48 nx(2H, J = 4.4, 2.2), 7.30 c(1H), 7.10 a(1H, J =
2.7), 6.98 — 6.88 m(1H), 3.77 ¢(3H). Cniexrp AMP "C (100 MI', IMCO-d,, 6, m.1.) &
154.49, 152.10, 144.65, 144.29, 137.13, 134.83, 133.90, 131.25, 130.36, 129.93, 127.15,
119.34, 119.16, 117.12, 116.79, 112.45, 95.49, 56.05. Beruucneno, %: C, 55.40; H, 3.36;
N, 10.77; O, 12.30. C,;H,,CLN,O,. [Tony4eno, %: C, 55.07; H, 3.11; N, 10.38%.

6-bpomo-2-(2,4-quxaopdennn))- 3-(1H-1,2,4-tpua3zon-1-un)-2H-xpomeH-2-0.1
3f.

Bexon: 89%, T. . 193-195 °C. Kpucramist 6emoro 1miseta (Merano:xn). MK-crektp
(v/em!): 3113, 3082, 2989, 1660, 1584, 1480, 1341, 1259, 1250, 1129, 1088, 999, 898,
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825, 784, 677, 663. Cuiexrp SIMP 'H (400 MT'wt, JIMCO-d,, 8, M., J/ T1r) 8 9.16 c(1H),
8.49 — 8.46 M(1H), 8.05 — 7.97 m(1H), 7.93 ¢(1H), 7.66 a(1H, J= 2.6), 7.44 nr(2H, J=
9.2,2.6), 7.33 ¢( 1H), 7.28 ¢( 1H), 6.93 c(1H, J = 8.7). Cnexrp SIMP °C (100 MTw,
JIMCO-d,, 8, m.1)  151.96, 149.82, 144.42, 136.33, 135.26, 133.70, 133.30, 131.12,
130.47, 130.37, 130.04, 127.27, 120.89, 118.59, 113.59, 95.74. Boiuucieno, %: C, 46.50;
H, 2.30; N, 9.57; 0, 12.30. C,_H, BrN,0,. Tlonyuero, %: C, 46.10; H, 2.07; N, 9.38%.
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[IpeyioxkeH HOBBIM METOJI CMHTE3a 3aMENIEHHBIX XPOMEHTPHUA30JI0B B3aUMOICH-
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TPHA30IMIATAHOHOB, TaK ¥ OT 3aMECTHUTESI CATTUIIIIIOBOTO allbJeTHAA.

Pabora BemonHeHa B pamkax mpoekra “Chemical study of secondary metabolites
from local natural sources and valorization of their application potential basing on
broadening molecular diversity with multiple functionality (MetNatVal)), Ne 010601,

JIMTEPATYPA:

1. STRZELECKA, M., SWIATEK, P. 1,2,4-Triazoles as important antibacterial
agents. In: Pharmaceuticals. 2021, nr. 14(3), pp. 224. ISSN: 1424-8247.

2. RODRIGUES 8. et al. A Review on Chemistry and Methods of Synthesis
of 1,2,4-Triazole Derivatives. In: The chemical record. 2024, nr. 25(1),
€202400190. ISSN:1527-8999.

3. SHARMA, V et al. Recent advancement in the discovery and development of
cox-2 inhibitors: insight into biological activities and sar studies (2008-2019).
In: Bioorganic Chemistry. 2019, nr. 89, pp.103007. ISSN: 0045-2068.

4. JHA, M. et al.. Recent advancement in the discovery and development of
anti-epileptic biomolecules: an insight into structure activity relationship and
docking. In: European Journal of Pharmaceutical Sciences. 2020, nr. 153, pp.
105494. ISSN: 0928-0987.

5. SAVELIEFF, M.G., NAM, G., KANG, J., LEE, H.J., LEE, M., LIM, M.H.
Development of multifunctional molecules as potential therapeutic candidates
for alzheimer’s disease, parkinson’s disease, and amyotrophic lateral sclerosis
in the last decade. In: Chemical Reviews. 2019, nr. 119(2), pp. 1221-1322.
ISSN: 0009-2665.

6. GUANGRONG C. GUANQIANG Z., DIANFENG Z, NAIJIE F. Synthesis and
Biological Evaluation of 3,3-Dimethyl-1-(1H-1,2,4-triazole-1-yl)butan-2-One
Derivatives as Plant Growth Regulators. In: Chem. Res. Chinese Universities,
2019, 35(2), 221-228.

772



STIINTE EXACTE SI ALE NATURII
Chimie si Tehnologie Chimica

10.

11.

12.

13.

14.

15.

MAKAR, S., SAHA, T., SINGH, S.K. Naphthalene, a versatile platform in
medicinal chemistry: sky-high perspective. In: European Journal of Medicinal
Chemistry. 2019, nr.161, pp.252-276. ISSN: 0223-5234.

BALBHEEN J. at al. Design, synthesis and biological evaluation of chromene-
oxadiazole amide hybrids with phenolic acids. In: Journal of Molecular
Structure. 1332(2):141700, ISSN: 0022-2860.

MASHHADINEZHAD, M., MAMAGHANI, M., RASSA, M., SHIRINI, F. A
Facile green synthesis of chromene derivatives as antioxidant and antibacterial
agents through a modified natural soil. In: Chemistry Select. 2019, nr. 4, pp.
4920-4932. ISSN: 1618-2642.

GANDHI, D. et al. Synthesis, characterization and evaluation of novel
benzothiazole clubbed chromene derivatives for their anti-inflammatory
potential. In: Phosphorus, Sulfur, and Silicon and the Related Elements. 2018,
nr. 193(12), pp. 840—847. ISSN: 1042-6507.

CHOUGALA, N. M. et al .Green, unexpected synthesis of bis-coumarin
derivatives as potent anti-bacterial and anti-inflammatory agents. In: European
Journal of Medicinal Chemistry. 2018, nr. 143, pp. 1744-1756. ISSN: 0223-
5234,

FOUAD, S. A. et al. Synthesis of chromen-2-one, pyrano[3,4-c]chromene
and pyridino [3,4-c] chromene derivatives as potent antimicrobial agents. In:
Croatica Chemica Acta. 2018, nr. 91(1), pp. 99-107. ISSN: 0011-1643.
GEORGAKI S., et al. Phenoxodiol, an anticancer isoflavene, induces
immunomodulatory effects in vitro and in vivo. In: Journal of Cellular and
Molecular Medicine. 2009, 13(9b):3929-3938. ISSN- 1582-1838.

STINGACI Eet al. New vinyl-1,2,4-triazole derivatives as antimicrobial agents:
Synthesis, biological evaluation and molecular docking studies. In: Bioorganic
and Medicinal Chemistry Letters. 2020, nr. 30(17), pp. 127368. ISSN: 0960-
894X.

ZVEAGHINTSEVA, M. et al. Chromenols derivatives as novel antifungal
agents. synthesis, in silico and in vitro evaluation biological evaluation and
molecular docking. In: Molecules, 2021, nr. 26(14), pp. 4304. (IF: 4.411). ISSN
1420-3049 (Online).

773



