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3’sicoano, 1mo N-Boc-4-amino-1,2,3-rpuason-5-kapbanpaerity B yMOBaxX — peakilii
OpianeHepa miaIanThCes MUKIOKOHACHCAIT 13 MaJIOHOBOK KHCIOTOK a00 KUCI0TO Menmbapyma 3
YTBOpPEHHSM  5-0kco-4,5-murinpo-1H-[1,2,3]tpuazoino[4,5-b|mipuanH-6-kapOOHOBUX ~ KHCIOT, Ta
BUSBJICHO OLTBITY €)EKTUBHICTH Y TAKOMY ITpOIleci KUCIOTH Menbapyma.

Kniouosi cnosa: 4-amino-1,2,3-tpua3on-5-kapbanpaeriqy, MaloHOBa KHCIOTa, KHCIOTa
Mensapyma, [1,2,3]tpuazono[4,5-b]nipuaun-6-kap6oHoBi KMCIOTH, peakiiis PpimieHaepa.
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1. Beryn

2-OxconipuauH-3-KapOOHOBI KHUCIOTH, iX OEH30- Ta reTepoaHe]bOBaHI aHAJIOIU
BIIPOJOBXK OCTaHHIX POKIB 3aCTOCOBYIOTH SK MEPCHEKTHBHI cKadomam y Jigep-
OpIEHTOBAaHOMY CHHTe31 OI0aKTHBHUX CHONYK. Pe3yiapTaToM IiXHIX JOCHIKEHb CTalo,
30KpeMa, BIIKPHUTTS S-3aMimeHux 1,2-murigpo-2-oKco-TipHuauH-3-KapOOHOBUX KHCIOT —
OUTOTOKCHYHAX Ta AaHTHOaKTepiampHUX areHTiB [l], a B psay BiamoBimHmxX 3-
KapOOKCaMiJliB — pEYOBHH i3 IIMPOKHUM CIIEKTPOM a(iHHOCTI i PYHKIIIOHATHHOT aKTHUBHOCTI
CTOCOBHO KaHaOiHOImHUX perenTopiB [2]. OcoOnauBOi yBarm 3aciiyroByrTh 2-0Kco-1,2-
JIUT1IpoXiHOMiH-3-KapOoKcaMiiy, cepell SIKUX BHSBJICHO IHTIOITOPH THPO3WHKIHA3M THITY
KGFR [3], aueruxoninecrepazu [4], kaHaOIHOIIHUX penenTopiB [5], a TakoXK CIONYKH i3
MOTEHIIHHOK MNPOTHPAaKOBOIO [6], aHTHaHrioreHHO [7] 1 mnporurpudkoBowo [8]
AKTHBHICTIO. Y 0araTbOX reTepOKOH/ICHCOBAHHUX IMOXITHUX 2-OKCO-MPUANH-3-KapOOHOBUX
KHCJIOT BapTO BiAMITHUTH amimu 2-okcomipumo[2,3-d]mipuminnH-3-kapOOHOBHX KHCIOT i3
IHT10YIOUOI0 JIEF0 CTOCOBHO THPO3MHPETYIHOBAaHOI KiHA3M MOABIHHOI criennigHOCTi [9] Ta
2-okcobensomipano|2,3-bmipumianH-3-kapOOHOBI KHCIOTH 13 aHTHAJEPriYHUM e(exToM
[10]. Ha Bigminy Big mipumino- [9, 11] ta (6enso)mnipanoanensoBanux [10, 12—15] 2-okco-
3 xapOOHOBHX KHCIOT iX aHAJOrW i3 KOHJCHCOBAHMMH a30JbHUMH SApaMH OOMEKeHi
OpHUKIaIoM S-okcomipasono[4,3-blnipuanu-6-kapboHoBux kucnot [16]. Came Tomy €
OOTpYHTOBaHUM PO3POOJIEHHS CIIOCO0y O/IepKaHHS a30TOBMICHHX CTPYKTYD, Y SKHX 1O
(parmenTa 2-okcomipuanH-3-KapOOHOBOT KHCIOTH NPUKOHAECHCOBaHUI (apmakodopHHii
1,2,3-rpuazonpauii muki [ 17—20].
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2. Pe3yabTaTH A0CTiTKEeHb Ta iX 00r0BOpEHHA

Hemopasuo [16] mu nokazamm, mo N-Boc-4-amino-1,2,3-Tpua3on-5-kapbanbaerian
la-d Bcrymaroth y KoHmeHcamito ®pimnenmepa i3 GaraTtbMa MeETHICHAKTHBHHUMH
CHoTykamMu  (IIMKJIOANKaHOHHW,  AaleTHIAIleTOH, MAaJOHOHITPWI) 13  YTBOPEHHSIM
Kap6oaHeNbOBaHUX Ta (GYHKIHOHANBHHX MOXigHUX [1,2,3]rpuaszono[4,5-b]mipuauny. 3
ypaxyBaHHSM JITEPaTypHUX MaHUX MIOJ0 CHUHTE3Y 2-OKCOXIHOJIH-3-KapOOHOBUX KHCIIOT
B3aEMOJIIEI0 0-aMiHOOCH3aNb/CTIAIB i3 MaJOHOBOK KHCIOTOKW [22-24] a0 KHCIOTO
Menpapyma [3, 25, 26], 3a3HaueHi KUCIOTH OYyJIO0 BHOPOOYBAHO K METHJICHKApOOHIIbHI
CKIIaoBi y mukinokonaeHcari i3 N-Boc-4-amino-1,2,3-tpuaszon-5-kapbansaerinamu la-d.
Bubip ymoB mepebiry Takux peakuii IPyHTYBaBCs Ha IIO3UTHBHOMY pe3yJbTaTi,
OTPIMAaHOMY 3a B3aEMOAii CTpykTypHO cropigHernx N-Boc-4-amino-1,2,3-Tpnazon-5-
KapOaNbIeTi B 13 MaJOHOBOIO KUCIIOTOIO Y CHCTEMI OITOBA KHCIIOTa — iPOJIiIHH.

3’sicoBaHo, 10 HarpiBaHHs cronyk la-d i3 MaloOHOBOI KHCIOTOK B OILTOBIi
kucinoti npu 100 °C 3a nHasBHOCTI 10 % miponianHy BIPOAOBXK 4 TOJ BEIE A0 YTBOPCHHS
pasime HE OIMMCAaHUX 5-okco-4,5-nuriapo-1H-[1,2,3]tpuazono[4,5-bnipuann-6-
kapOoHOBUX KHCIOT 2a-d i3 Buxomamu 61-66 % (Meton A). B Toli sxe 4ac BUKOPHCTAHHS Yy
I[OMY TMPOIECi 3aMiCTh MaJOHOBOi KHCJIOTH ii CHHTETHYHOI'O EKBIBaJCHTAa — KHCJIOTH
MenbpapyMa — B aHAJIOTIYHUX PEaKIiiHUX YMOBax € 3HA4YHO MPOJYKTUBHIIIMM, OCKLIBKA
Jla€ MOXKJIMBICTD MIIBUIIUTH BUXIJ HUIBOBUX ciosyk 10 91-94 % (meton B). JlocToBipHOIO
€ CcXeMa IIepeTBOPEHb, SKa y pa3l MaJOHOBOI KHCIOTH peali3yeThCsl yepe3 MpPOMDKHI
npoaykTd A i B, a y pasi kuciiotu Menpapyma — C i D. Bnache e)ekTHBHICTE OCTaHHBOT
00yMOBJICHA CTPYKTyporw iHTepMmemiata D, skwuiif, Ha BiOMIHY BiA iHTepMendiata B,
BUPI3HIETHCS 3HAYHO BUILOIO CEIEKTUBHICTIO MPOIECY (IUB. CXEMY).
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BynoBy cuHTE30BaHHX CHONYK MiATBEPIKEHO pesymbTaramu Bumipis [, SMP
'H(**C) Ta xpomaromac-crekTpis. 3okpeMa, IU-CHEKTpM XapaKTepU3YKThCS CMyraMu
BalleHTHUX KoiuBanb rpyn NH (3142-3154 cm?); C=0 (1707-1725 cm?t); COOH
(2645-2884 cm?). BaromuM n0ka3oM (GOpMYBaHHS y Hpoleci UUKIi3auii MipuaHHOBOIO
aapa € HasBHiCTH y cnektpax SIMP H cuurneris curnanis nportonis H’ y nainasoni
8,42-9,04 m.x1., a B ciektpax SIMP 3C — 1’ s1T1 curHaiis 3a3Ha4€HOTO UK.

3. BucHoBKkH

Po3poOiieHo mpenapaTuBHO 3pyYHHH METOJ CHHTE3y HOBUX O0100pi€HTOBaHUX
ckadomiB — 5-okco-4,5-nurigpo-1H-[1,2,3]tpuasono[4,5-b|nipunun-6-kapdoHoBux
KHCJIOT, SIKAH TPYHTyeThCsl Ha B3aemomii N-Boc-4-amino-1,2,3-Tpuazon-5-kapOanpaeriais
13 KHCIIOTOI0 MenpapyMa B yMoBax peakiii @pimreHaepa.

4. Matepiaiu Ta MeTOANKA eKCIIEPHUMEHTY

MeTtoauka OJepKAHHSA 5-rinpoxcu-1H-[1,2,3|rpua3on[4,5-b|nipuaun-6-
Kkap6oHoBux kcuwiaot 2a-d. Jlo posunny 4 mmons mpem-0ytun (5-dopmin-1H-1,2,3-
Tpuaszon-4-imkapbamary B 25 mu ouroBoi kuciorn poxaBanu 0,028 r (0,4 mmoib)
miponizuny 1 0,42 r (4 mMMonb) ManoHoBoi kucioTH (Merox A) abo 0,58 r (4 MMoIb)
kucinotd Menpapyma (meton B). Cymim nepemimysanmu 4 rox npu 100 °C. OunroBy
KUCIIOTY BIATaHSUIM y BaKkyyMi, 10 3anuiuky gozaaBanu 20 mi Boau Ta ¢insTpyBanu. Ocan
CYIIWJIY Ha MOBITPI Ta NMEPEKPUCTANTIZ0BYBAIH 3 130IIPOMIIOBOTO CHHPTY.

5-T'inpoxcu-1-merui-1H-[1,2,3|rpua3zoi|4,5-b|nipuaun-6-kap6oHoBa KucJjaora
(2a). Buxin 68 % (Metoxm A), 94 % (Metox B). Trons >260 °C. Crextp *H SIMP (400 MI'w,
IMCO-dg), 8, m. u.: 4,33 (¢, 3H, CHs), 9,04 (c, 1H, CH). Cnektp *C SIMP (100 MIw,
JIMCO-ds), 8, m. u.: 36,2, 117,3, 120,6, 131,4, 148,8, 164,8, 165,3. Mac-criektp (CI): m/z
(%) = 195 (100 %) [M+H*]. 3maiineno, %: C 43,47; H 3,05; N 28,71. C7HsN4Os.
O6uucneno, %: C 43,30; H 3,11; N 28,86.

5-Tiapokcu-1-penernn-1H-[1,2,3]tpua3zo[4,5-b]nipuann-6-kapdonosa
kuciaora (2b). Buxin 66 % (Mmetox A), 92 % (meron B). Tromn. 254—256 °C. Cuextp *H
SIMP (400 MTI', IMCO-ds), 8, m. 4.: 3,20 2H, 1, J = 7,2, CH,CH>Ar); 5,00 (2H, 1, J =
7,2, CHCH>Ar) 7,15-7,22 (M, 5H, CH2CHAT), 8,83 (¢, 1H, CH). Cuextp *C SIMP (100
MTI'u, AMCO-ds), 6, M. u.: 36,1, 50,6, 117,5, 120,0, 127,2, 128,8 (2C), 129,1, 129,3 (2C),
131,5, 137,7, 164,5, 164,9. Mac-criektp (CI): m/z (%) = 285 (100 %) [M+H*]. 3naiigeno,
%: C 59,01; H 4,30; N 19,86. C14H12N4O3. O6umcneno, %: C 59,15; H 4,25; N 19,71.

5-rinpoxcu-1-¢genin-1H-[1,2,3]Tpuazo[4,5-b|nipuaun-6-kap6oHoBa  KucjoTa
(2¢). Buxizn 67 % (meton A), 91 % (metox B). Trons. >260 °C. Cnektp *H AMP (400 MI'n,
IMCO-ds), 0, M. u.: 7,66-7,74 (m, 3H, Ar), 7,88-7,91 (m, 2H, Ar), 8,70 (c, 1H, CH).
Cnextp BC SIMP (100 MI'u, AMCO-ds), &, m. u.: 118,8, 119,3, 123,6 (2C), 130,1, 130,6,
130,8 (2C), 135,9, 149,6, 164,4, 165,1. Mac-criektp (CI): m/z (%) = 257 (100 %) [M+H"].
3uaiineno, %: C 56,09; H 3,11; N 22,02. C1oHgN4O3. O6uucneno, %: C 56,25; H 3,15; N 21,87.

5-rigpokcu-1-(2-merokcudenin)-1H-[1,2,3|rpua3zon[4,5-b|mipumxun-6-
KapoonoBa kucaora (2d). Buxig 69 % (merom A), 93 % (merom B). Tiomn >260 °C.
Cnektp 'H SIMP (400 MI'u, IMCO-dg), 8, m. u.: 3,83 (¢, 3H, OCHzs), 7,29-7,41 (M, 2H,
Ar), 7,63-7,68 (M, 2H, Ar), 8,42 (¢, 1H, CH). Cnektp *C AMP (100 MI'u, IMCO-ds), 5,
M. 4.: 56,5, 112,9, 113,5, 118,6, 120,7, 121,8, 123,8, 128,1, 130,9, 132,9, 1529, 164,3
164,9. Mac-cnektp (CI): m/z (%) = 287 (100 %) [M+H*]. 3uaiineno, %: C 54,69; H 3,47;
N 19,41. CsH1,N4O. O6umcneno, %: C 54,55; H 3,52; N 19,57.
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CONVENIENT VARIANT OF THE SYNTHESIS OF 5-OX0-4,5-DIHYDRO-1H-
[1,2,3]TRIAZOLO[4,5-b]PYRIDINE-6-CARBOXYLIC ACID

N. Syrota'*, S. Kemskii?, M. Vovk?

!National University "Kyiv-Mohyla Academy ”,
Hrygorija Skorovody Str., 2, 04655 Kyiv, Ukraine
e-mail: natalie.syrota@gmail.com;

2Institute of Organic Chemistry of the National Academy of Science of Ukraine,
Murmanska Str., 5, 02660 Kyiv, Ukraine

Literature sources related to 2-oxopyridine-3-carboxylic acids, their benzo- and
heteroannulated analogues as promising scafolds in the leader-oriented synthesis of bioactive
compounds have been analyzed. Among 5-substituted 1,2-dihydro-2-oxo-pyridine-3-carboxylic acids,
cytotoxic and antibacterial agents have been found and among corresponding 3-carboxamides
substances with a wide range of affinity and functional activity against cannabinoid receptors have
been discovered. These results have become the starting point for developing a synthetic approach to
new structures, in which a fragment of the indicated acid is annulled with a pharmacophore 1,2,3-
triazole ring. For this purpose, the reaction of N-Boc-4-amino-1,2,3-triazole-5-carbaldehyde with
malonic acid was investigated. It was found that 4 hours of heating the reagents in acetic acid at
100 °C in the presence of 10% pyrrolidine leads to the obtainment of 5-oxo-4,5-dihydro-1H-
[1,2,3]triazolo[4,5-b]pyridine-6-carboxylic acids with yields of 61-66%, which have not been
described in the literature yet. Nevertheless, the use of Meldrum’s acid, a synthetic equivalent of
malonic acid, in this process is much more effective and allows to increase the yields of target
compounds to 91-94% in similar conditions. The paper describes the probable schemes of the
revealed transformations and notes the influence of the corresponding intermediates on the selectivity
of the cyclization stage. The structure of the synthesized compounds was confirmed by the results of
measurements of IR, H (*3C) NMR and chromato-mass spectra. In particular, the IR spectra are
characterized by the bands of valence vibrations of the groups NH (3142-3154 cm™?), C = O (1707-
1725 cm?) and COOH (2645-2884 cm™). An important proof of the formation of the pyridine
nucleus during cyclization is the presence in the *H NMR spectra of H” protons in the range of 8.42-
9.04 ppm, and in the 3C NMR spectra — five signals of this cycle.
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