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The synthesis and biological assessment
of [[1,2,4]triazolo[4,3-a]pyridine-3-yl]acetamides
with an 1,2,4-oxadiazol cycle in positions 6, 7 and 8

Fused heterocyclic 1,2,4-triazoles have provided much attention due to variety of their interesting biological
properties.

Aim. To develop the method for the synthesis of novel 2-[(1,2,4-oxadiazol-5-yl)-[1,2,4]triazolo[4,3-a]pyridine-
3-yllacetamides and conduct the biological assessment of the compounds synthesized.

Results and discussion. A diverse set of acetamides newly synthesized consists of 32 analogs bearing an
1,2,4-oxadiazole cycle in positions 6, 7 and 8. A convenient scheme of the synthesis starts from commercially
available 2-chloropyridine-3-, 2-chloropyridine-4-, 2-chloropyridine-5-carboxylic acids with amidoximes to form
the corresponding 2-chloro-[3-R,-1,2,4-oxadiazol-5-yl]pyridines, then follows the reaction of hydrazinolysis with
an excess of hydrazine hydrate. The process continues via the ester formation with the pyridine ring closure, then
the amide formations of the end products are obtained by hydrolysis into acetic acid.

Experimental part. A series of new 2-[6-(1,2,4-oxadiazol-5-yl)-, 2-[7-(1,2,4-oxadiazol-5-yl)-, 2-[8-(1,2,4-0xa-
diazol-5-yl)-[1,2,4]triazolo[4,3-a]pyridine-3-yl]lacetamides were obtained in good yields, and their structures were
proven by the method of '"H NMR spectroscopy. The prognosis and study of their pharmacological activity were
also conducted.

Conclusions. The synthetic approach of obtaining the representatives of 2-[(1,2,4-oxadiazol-5-yl)-[1,2,4]
triazolo[4,3-a]pyridine-3-ylJacetamides previously unknown can be used as an applicable method for the synthe-
sis of diverse functionalized [1,2,4]triazolo[4,3-a]pyridine derivatives.

Key words: triazolopyridine; (1,2,4-oxadiazol-5-yl)-[1,2,4]triazolo[4,3-a]pyridine; 1,2,4-oxadiazole

B. P. KapniHa, C. C. KoBaneHko, C. M. KosaneHko, O. B. 3apemb6a, O. B. CiniHn, T. JllaHrep
CuHTe3 Ta bionorivyHa ouiHka [[1,2,4]Tpuas3ono[4,3-a]nipugnH-3-inJauetamigis
31,2,4-okcagia3onbHUM LUMKIIOM Yy 6, 7 Ta 8 NONOXeHHi

KoHpeHcoBaHi retepoumknivni 1,2,4-Tpnasony npuBepTaloTb BENUKY yBary 4o cebe pisHOMaHITHICTIO Ljika-
BMX BionoriyHnx BNacTMBOCTEN.

MeTta po6oTu. Po3pobutu metoz cuHTesy HoBux 2-[(1,2,4-okcagiazon-5-in)-[1,2,4]Tpunasonol4,3-a]nipnamH-
3-inJaueTamigiB Ta npoBecTn GIONOriYHY OLHKY CUHTE30BAHMNX CMOMYK.

Pe3synkrati Ta ix 06roBopeHHs. CMHTE30BaHO HM3KY HOBMX MOXiAHMX aueTamifis, ska cknagaetbes 3 32 aHa-
noris, Wo MicTaTb 1,2,4-okcagia3onbHuin Uukn y 6, 7 Ta 8 NonoxeHHsX. 3pyyHa CXxeMa CUHTEe3Yy NMOYMHAETLCH 3
KOMEPLINHO JOCTYMHUX 2-XIOPOnipuanH-3-, 2-XnoponipuanH-4-, 2-xnoponipuanH-5-kapboHOBUX KUCMOT 3 aMigoKkcuMma-
MU 3 YTBOPEHHAM BignoBigHux 2-xnopo-[3-R,-1,2,4-okcagiason-5-in]nipyauvHie, nicna yoro nepebirae peakuis
rigpasnHoni3y 3 HaaNMLWKOM rigpasvH rigpaty. [pouec NPoAOBXKYETLCS LUMAXOM YTBOPEHHSA edipy 3 3aKpUTTAM
nipyanHOBOTO KinbLd, NOTIM Yepes riaponi3 40 OUTOBOI KMCNOTM MU OTPUMYEMO aMmifiHi yTBOPEHHSI KiHLIeBMX Npo-
OYKTIB.

ExcnepumeHTanbHa 4yactuHa. Pag HoBux 2-[6-(1,2,4-okcagiason-5-in)-, 2-[7-(1,2,4-okcagiason-5-in)-,
2-[8-(1,2,4-okcapia3on-5-in)-[1,2,4]Tpnasonol4,3-alnipuanH-3-injauetamigis 6ys oTpumaHuii 3 4o6pumun BUXxoaa-
MW, a iX CTpyKTypu niaTBepmxeHi Metogom AMP 'H-cnektpockonii. Takox Gyno 3poGrneHo NporHo3 Ta BUBYEHHS iX
dhapMakosoriYyHoi aKTUBHOCTI.

BucHoBkW. CMHTETUYHMIA NiAXia 40 OTPMMaHHS paHille HeBIJOMUX NpeacTaBHuKIB 2-[(1,2,4-okcaaia3on-
5-in)-[1,2,4]tpnasonol4,3-alnipnanH-3-injauetamigis moxe OyTv 3aCTOCOBaHWI A58 CUHTE3Y Pi3HOMaHITHUX (DYHK-
uioHanisosaHux [1,2,4]tprasono[4,3-a]nipuanHoOBMX NOXigHUX.

Knrouoei crioea: Tprasononipuauy; (1,2,4-okcagiason-5-in)-[1,2,41rpnasono[4,3-a] nipuawvH; 1,2,4-okcagiason

B. P. KapnuHa, C. C. KoBaneHko, C. H. KoBaneHko, O. B. 3apemb6a, O. B. CunuH, T. JlaHrep

CuHTe3 1 6uonornyeckas oueHka [[1,2,4]tprnasono[4,3-alnupuavH-3-unjauetammaos

¢ 1,2,4-okcagna3onbHbIM LUMKNOM B 6, 7 n 8 nonoxeHusx

KoHaeHcupoBaHHble retepoumkrinyeckue 1,2,4-Tpmasorbl NpyBrekaroT 6onbLLoe BHUMaHWe pasHoobpasmem nH-
TEpPECHbIX BUOMOrMYECKNX CBOMCTB.

Llenb pa6oTbl. PaspaboTtate metoq cuHTe3a HoBbIx 2-[(1,2,4-okcagmason-5-un)- [1,2,4]tpnasonol4,3-a]
nMpuAanH-3-mnjauerammaos 1 NPOBECTU BMONOrMYECKyo OLEHKY CUHTE3NPOBAHHbIX COeANHEHWN.
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PesynbraTthl U nx obcyxaeHne. CMHTE3MPOBAH psi, HOBbIX NPOU3BOAHbIX aLeTaMUa0B, KOTOPbIA COCTOUT
13 32 aHanoros, cogepxawux 1,2,4-okcagmasonbHblin UMK B 6, 7 1 8 nonoxeHusx. YoobHasa cxema cuHTesa
Ha4yMHaeTCA C KOMMEpPYECKM AOCTYNHbIX 2-XNOPNNPUANH-3, 2-XNopnupuanH-4, 2-xnopnmpuanH-5-kapboHoBbIX
KMCMNOT C amuaokcMMamum ¢ obpasoBaHMEM COOTBETCTBYOLMX 2-xnop-[3-R,;-1,2,4-okcagnason-5-unjnupuam-
HOB, MOCIIe Yero crieQyeT peakuus rmapasmHonmn3a ¢ 3bbITkoM rmapasvH rugpara. lNpouecc npogormkaeTcsa nyTemM
o6pa3zoBaHusa achumpa ¢ 3aKpbITUEM NMPUONHOBOIO KOrbLia, 3aTeM Yepes ruaponmn3 K YKCYCHOM KUCMOTe Mbl NOny-
Yaem amuHble 06pa3oBaHNA KOHEYHbIX MPOOYKTOB.

kcnepuMeHTanbHasa YacTb. Pag HoBbix 2-[6-(1,2,4-okcagnason-5-un)-, 2-[7-(1,2,4-okcagunason-5-un)-,
2-[8-(1,2,4-okcagnason-5-un)-[1,2,4]tpunasono[4,3-a] nupuamnH-3-nnjaueraMmmaos Gbin NoAyYeH ¢ XOpOLUMMU Bbl-
Xo[amu, a ux CTpyKTypbl noaTeepxaeHsl Metogom AMP 'H-cnekTpockonuu. Takke Obln NpoBefeH NporHos u
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n3yvyeHune nx CbapMaKOJ'IOFI/ILIeCKOVI AKTUBHOCTW.

BbiBoabl. CMHTETMYECKMI NOAX0A NOMyYeHNs paHee Hen3BeCTHbIX npeactasutenen 2-[(1,2,4-okcaguason-
5-un)-[1,2,4]tpnasono4,3-ajnupnanH-3-mnjaLerammaoB MOXET ObiTb MPUMEHEH NS CUHTE3A Pa3NUYHbIX PyHK-
LUMoHanuanpoBaHHbIx [1,2,4]Tprnasonol4,3-a]nmpranHOBBIX NPON3BOAHbBIX.

Knro4yeenie crioea: Tpuasononnpuamnt; (1,2,4-okcaguason-5-un)-[1,2,4Jrpuasono [4,3-alnmpuauvH; 1,2,4-okca-

nanason

[1,2,4]Triazolo[4,3-a]pyridine derivatives repre-
sent an important class of heteroaromatic compounds
having a wide range of pharmaceutical and biologi-
cal activities, including antibacterial [1, 2], antithrom-
botic [3], anti-inflammatory [4-7], herbicidal [8], anti-
fungal [2], anticonvulsant [9], anxiolytic [10], anti-
psychotic ones [11, 12]. A simple, versatile, and wi-
dely applicable method for the synthesis of 1,2,4-tri-
azolopyridine is therefore of considerable interest.
The available methods for the triazolopyridine pre-
paration are based on heterocyclic hydrazones or hydra-
zides as precursors [13]. Moreover, the oxidative cyc-
lization of 2-pyridylhydrazones, addition of hydrazine
to pyridines bearing a leaving group in position 2 fol-
lowed by acylation and dehydration under a variety
of conditions is the most commonly used method for
the synthesis of [1,2,4]triazolo[4,3-a]pyridines [13, 14].
Synthetic methodologies have been also developed
using PS-PPh,/CCl, under microwave heating [15], (di-
acetoxy) iodo-benzene [1], and oxidant chloroamine
T [16], as well as by electrochemical methods [17].

In the course of our studies a convenient method
for the synthesis of novel [[1,2,4]triazolo[4,3-a]pyri-
dine-3-yl]acetamides with an 1,2,4-oxadiazole cycle
in positions 6, 7 and 8 were developed. In order to
predict the pharmacological activity the pharmaco-
phore-based parallel in silico screening experiments
were performed. Our collection of structure- and li-
gand-based interaction models was used; it revealed
the potential inhibitory activity of the compounds aga-
inst Cytochrome P 450 (CYP) known to be a heme
containing protein superfamily of enzymes metabo-
lizing a broad variety of xenobiotics, including drugs
and toxic chemicals. In addition, our experiment also
revealed the potential inhibitory activity against 5-HT2C
(G-protein coupled receptor) known to be a poten-
tial target for the treatment of central nervous sys-
tem (CNS) disorders.

The antimicrobial activity (bacterial and fungal)
of some of the compounds synthesized was studied
in vitro.

The synthetic process for preparing novel deriva-
tives is described below. The structures were deter-
mined using spectroscopy methods, and all compo-
unds were characterized by physical data.

Our new target compounds 2-[(1,2,4-oxadiazol-
5-y1)-[1,2,4]triazolo[4,3-a]pyridine-3-yl]acetami-
des f1-32, as listed in Tab. 1, were prepared by the fol-
lowing the process presented in Scheme.

The reaction sequence started from the known
2-chloropyridine carboxylic acids al1-3 dissolved in
anhydrous DMF (N,N-Dimethylformamide) with an
excess of CDI (carbonyldiimidazole). Adding an excess
of the corresponding amidoxime resulted in forma-
tion of the corresponding 2-chloro-[3-R;-1,2,4-oxa-
diazol-5-yl]pyridine b1-11. 2-hydrazine-[3-R;-1,2,4-
oxadiazol-5-yl]pyridines c1-11 were synthesized by
hydrazinolysis with hydrazine hydrate and subsequ-
ent heating until the end of the reaction in dioxane.
Further synthesis of ethyl 2-[(3-R;-1,2,4-oxadiazol-
5-y1)-1,2,4-triazolo[4,3-a]pyridine-3-yl]acetates d1-11
were performed following the procedure of the ethyl
malonylchloride addition to the solution of 2-hydra-
zine-[3-R,-1,2,4-oxadiazol-5-yl|pyridines c¢1-11 in ace-
tic acid with reflux for 2h. Then products d1-11 ob-
tained were hydrolyzed with sodium hydroxide in
aqueous methanol for 12h and acidified with hydro
chloric acid to obtain the corresponding 2-[(3-R;-
1,2,4-oxadiazol-5-y1)-1,2,4-triazolo[4,3-a] pyridine-
3-yl]acetic acids e1-11. Further products e1-11 were
reacted with CDI in order to activate the carboxyl
group for the direct reaction with the corresponding
amines via the amide bond formation. As a result, no-
vel 2-[(1,2,4-oxadiazol-5-yl)-[1,2,4]triazolo[4,3-a] py-
ridine-3-yl]acetamides f1-32 were obtained.

The purity and structures of the compounds syn-
thesized were confirmed by 'H NMR spectroscopy data
(Tab. 2). The isolated yields are presented in Tab. 1.
The lack of the NH, group in intermediate products
in their 'H NMR-spectra indicated the completeness
of the cyclization reaction of imidazole into oxadia-
zole. The *H NMR-spectra of 2-[(1,2,4-oxadiazol-5-yl)-
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Table 1
The physicochemical properties of compounds f1-32 synthesized
Compound, No. R, R,a Ry Molecular formula, Mw. Yield, % M. p., °C
1 2 3 4 5 6
f1 Me H, 2-MePh CafleleO; 60 147-149
f2 Et H, Ph CaftlleO, 65 165-167
3 n-Pr H, Ph CrgflleO; 75 163-165
f4 n-Pr | H,2-MePh CollalleO: 78 170-172
f5 n-Pr H, 4-FPh CrafhF10: 80 185-187
f6 n-Pr H, 2-CIPh Cw;'gécgiéoz 72 132-134
f7 n-Pr | H,3F-4MePh CanfhoF N0 85 184-186
f8 npPr | —nN s Cvizgg"‘“gozs 67 138-140
fo n-Pr | H,34-diMePh nggg':“goz 85 164-166
£10 n-Pr | H,3,5-diMePh ngggugoz 86 165-167
11 n-Pr H, 2-FPh Cw;'ééFg‘Sﬁoz 82 143-145
f12 n-Pr | H,2-F-5MePh Czoggﬁfoz 90 145-147
f13 c-Pr H, 2-EtPh nggg’ugoz 87 182-184
f14 -Pr | H,2,3-diMePh nggg':“goz 85 220-222
f15 -Pr | H,2-OMePh ngggqu 85 121-131
f16 «Pr | H,4-OMePh nggg'::gQ 86 229-231
17 -Pr | H,2-Me-4-FPh Czo;gygﬁoz 75 230-232
f18 i-Pr H, 2-EtPh nggguzoz 67 165-167
f19 i-Pr | H,2,3-diMePh nggg':‘lg‘oz 70 214-216
£20 iPr | H,2-OMePh nggzzouéﬁ 67 144-146
f21 i-Pr | H,4-OMePh nggg':‘;z@ 75 225-227
£22 i-Pr | H,2-Me-4-FPh CZO;dZFA"\‘fOZ 78 203-205
f23 n-Pr H, 4-MePh nggg'}zoz 79 209 dec
f24 n-Pr H, 3-FPh Cw;'éaF;‘Séoz 85 186 dec
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Continuation of Table 1

1 2 3 4 5 6
- _F- C20H19FN602
f25 n-Pr H, 3-F-4MePh 304.41 80 211 dec
_ - C17H20N603
f26 n-Pr N 0 35638 65 237 dec
_ - C17H20N6025 _
f27 n-Pr N S 37244 72 193-195
- - C20H18N602
f28 c-Pr H, 4-MePh 374 40 72 265 dec
_ _ C19H15FN602
f29 c-Pr H, 3-FPh 378.36 85 222 dec
_ _F- C20H17FN602
f30 c-Pr H, 3-F-4MePh 39239 82 237 dec
_ - C17H18N603
f31 c-Pr N ) 35437 71 255 dec
_ - C17H18NeozS
f32 c-Pr N S 37043 70 233 dec
1) CDI
o anhydrous DMF ~ R1 N R1YN = H
= Cl = Cl N
| 5060 °C. 1 h S \>_@( NH,NH, I S
Ho XN » N~ N — ™ o
a1-3 N=( b 1-11 c 1-11
/
2Ho  NH, e
3y 0
(@]
cl | AcOH
(0]
1) NaOH R1
R1 N N
N Z\| 2) HCI = N=
Ty = —
Neg” NN N~g" XN CH,
OH o—/
e1-11 d1-11
1) CDI o} o

2) Ry Reb

>/\N N:(R'I

N /
= /N\ \o _— /N e) /N
N SN /Rp N
RI—( N N RB
\ \Rza N = /N\
N—O \Rza /NRb
N\ 2
\

0 N\Rza
f1-12 f13-22 f23-32

O

0]

Scheme. The reaction scheme of novel [[1,2,4]triazolo[4,3-a]pyridine-3-yl]acetamides with an 1,2,4-oxadiazol cycle in positions 6, 7 and 8

31



ISSN 2308-8303 (Print)

Zurnal organiénoi ta farmacevtiénoi himii. — 2019. — Vol. 17, Iss. 1 (65) ISSN 2518-1548 (Online)

Table 2
The'H NMR data of compounds f (1-32) synthesized

Compound, H NMR (8, ppm)
No.
1 2

f1 230 (s, 3H, CH,); 2.5 (5, 3H, CH,); 4.0 (5, 2H, CH,); 7.05 (t, TH, Ar-H); 7.10-7.20 (m, 2H, Ar-H); 7.50 (d, TH,
Ar-H); 7.95 (d, 1H, Ar-H); 8.18 (d, TH, Ar-H); 9.55 (s, TH, Ar-H); 9.70 (s, TH, NH)

o 130 (t, 3H, CH,); 2.70-2.90 (s, 2H, CH,); 4.0 (s, 2H, CH,); 7.05 (t, TH, Ar-H); 7.30 (d, 2H, Ar-H); 7.60 (d, 2H,
Ar-H); 7.95 (d, 1H, Ar-H); 8.20 (d, 1H, Ar-H); 9.72 (s, 1H, Ar-H); 10.35 (s, 1H, NH)

e 0.90 (t, 3H, CH3); 1.62-1.85 (m, 2H, CH); 2.75 (t, 2H, CH2); 4.0 (5, 2H, CH2); 7.0 (t, TH, Ar-H); 7.30 (t, 2H,
Ar-H); 7.60 (d, 2H, Ar-H); 7.95 (d, TH, Ar-H); 8.15 (d, TH, Ar-H); 9.65 (s, TH, Ar-H); 10.32 (s, TH, NH)

fa 0.95 (t, 3H, CH,); 1.65-1.85 (m, 2H, CH,); 2.25 (s, 3H, CH,); 2.75 (t, 2H, CH,); 4.05 (s, 2H, CH,); 7.0-7.21
(m, 3H, Ar-H); 7.45 (d, 1H, Ar-H); 7.95 (d, TH, Ar-H); 8.15 (d, TH, Ar-H); 9.65 (s, TH, Ar-H) 9.80 (s, TH, NH)

s 0.90 (t, 3H, CH,); 1.6-1.85 (m, 2H, CH,); 2.75 (t, 2H, CH,); 4.0 (5, 2H, CH.,); 7.12 (t, 2H, Ar-H); 7.60 (t, 2H,
Ar-H); 7.92 (d, TH, Ar-H); 8.15 (d, TH, Ar-H); 9.65 (s, TH, Ar-H); 10.35 (s, TH, NH)
0.95 (t, 3H, CH,); 1.6-1.85 (m, 2H, CH,); 2.75 (t, 2H, CH,); 4.15 (5, 2H, CH,); 7.15 (t, H, Ar-H); 7.30 (t, TH,

f6 Ar-H); 7.47 (d, 1H, Ar-H); 7.81 (d, TH, Ar-H); 7.95 (d, TH, Ar-H); 8.20 (d, TH, Ar-H); 9.65 (s, TH, Ar-H); 9.93
(s, TH, NH)

£7 0.90 (t, 3H, CH,); 1.61-1.89 (m, 2H, CH,); 2.12 (5, 3H, CH,); 2.75 (t, 2H, CH,); 4.0 (s, 2H, CH,); 7.20 (s, 2H,
Ar-H); 7.50 (d, TH, Ar-H); 7.95 (d, TH, Ar-H); 8.12 (d, 1H, Ar-H); 9.70 (s, TH, Ar-H); 10.42 (s, TH, NH)

8 0.92 (t, 3H, CH,); 1.60-1.85 (m, 2H, CH,); 245-2.60 (m, 4H, 2CH,); 2.75 (t, 2H, CH,); 3.61-3.88 (m, 4H,
2CH2); 4.05 (s, 2H, CH2); 7.95 (d, TH, Ar-H); 8.15 (d, TH, Ar-H); 9.70 (s, TH, Ar-H)

0 0.95 (t, 3H, CH,); 1.62-1.82 (m, 2H, CH,); 2.12 (s, 6H, 2CH,); 2.72 (t, 2H, CH,); 4.0 (s, 2H, CH,); 7.0 (d, TH,
Ar-H); 7.31 (d, 2H, Ar-H); 7.91 (d, TH, Ar-H); 8.15 (d, TH, Ar-H); 9.65 (s, 1H, Ar-H); 10.11 (s, TH, NH)

10 0.95 (t, 3H, CH,); 1.62-1.82 (m, 2H, CH,); 2.15 (5, 6H, 2CH,); 2.72 (t, 2H, CH,); 4.0 (5, 2H, CH,); 6.65 (s, TH,
Ar-H); 7.19 (s, 2H, Ar-H); 7.91 (d, 1H, Ar-H); 8.15 (d, 1H, Ar-H); 9.65 (s, TH, Ar-H); 10.15 (s, TH, NH)

f11 0.95 (t, 3H, CH,); 1.62-1.82 (m, 2H, CH,); 2.75 (t, 2H, CH,); 4.11 (5, 2H, CH,); 7.09-7.33 (m, 3H, Ar-H); 7.80
(d, 1H, Ar-H); 7.92 (d, 1H, Ar-H); 8.15 (d, TH, Ar-H); 9.65 (s, TH, Ar-H); 10.15 (s, TH, NH)
0.95 (t, 3H, CH,); 1.62-1.82 (m, 2H, CH,); 222 (5, 3H, CH,); 2.75 (t, 2H, CH,); 4.10 (5, 2H, CH,); 693 (d, TH,

f12 Ar-H); 7.12 (t, TH, Ar-H); 7.71 (d, TH, Ar-H); 7.92 (d, TH, Ar-H); 8.15 (d, TH, Ar-H); 9.70 (s, TH, Ar-H);
10.05 (s, 1H, NH)
0.95-1.11 (m, 4H, 2CH,); 1.20 (t, 3H, CH,); 2.17-2.28 (m, TH, CH); 2.65 (qr, 2H, CH,); 4.50 (5, 2H, CH,);

f13 7,09-7.28 (m, 3H, Ar-H); 7.38 (d, TH, Ar-H); 7.48 (d, TH, Ar-H); 8.41 (s, TH, Ar-H); 8.67 (d, TH, Ar-H);
9.75 (s, 1H, NH)

f14 1.01-1.20 (m, 4H, 2CH,); 2.30 (5, 3H, CH;); 2.09 (5, 3H, CH,); 2.17-2.25 (m, 1H, CH); 4.45 (s, 2H, CH,); 7.0
(qr, 2H, Ar-H); 7.15 (d, TH, Ar-H); 7.45 (d, TH, Ar-H); 8.40 (s, TH, Ar-H); 8.65 (d, TH, Ar-H); 9.80 (s, TH, NH)
1.01-1.21 (m, 4H, 2CH,); 2.18-2.28 (m, 1H, CH); 3.90 (5, 3H, CH,); 4.45 (5, 2H, CH,); 6.85 (t, TH, Ar-H); 7.0-

f15 7.12(m, 2H, Ar-H); 7.42 (d, TH, Ar-H); 7.91 (d, TH, Ar-H); 8.42 (s, 1H, Ar-H); 8.68 (d, TH, Ar-H);
9.71 (s, 1H, NH)

6 1.01-1.20 (m, 4H, 2CH,); 2.17-2.28 (m, 1H, CH); 3.71 (5, 3H, CH,); 4.41 (5, 2H, CH.,); 6.82 (d, 2H, Ar-H);
7.48 (t, 3H, Ar-H); 8.42 (s, TH, Ar-H); 8.71 (d, TH, Ar-H); 10.25 (s, TH, NH)

f17 1.01-1.20 (m, 4H, 2CH,); 2.12-2.22 (m, 1H, CH); 2.29 (5, 3H, CH,); 445 (5, 2H, CH,); 6.89-7.05 (m, 2H, Ar-
H); 7.38 (t, TH, Ar-H); 7.48 (d, TH, Ar-H); 8.42 (s, TH, Ar-H); 8.67 (d, TH, Ar-H); 9.75 (s, 1H, NH)

8 1.15 (t, 3H, CH,); 1.40 (d, 6H, 2CH,); 2.65 (qr, 2H, CH,); 3.10-3.20 (m, TH, CH); 449 (s, 2H, CH,); 7.10-7.25
(m, 3H, Ar-H); 7.40 (t, TH, Ar-H); 7.56 (d, 1H, Ar-H); 8.45 (s, TH, Ar-H); 8.67 (d, TH, Ar-H); 9.78 (5, 1H, NH)

1o 138 (d, 6H, 2CH,); 2.11 (s, 3H, CH,); 2.29 (5, 3H, CH.); 3.10-3.20 (m, TH, CH); 445 (s, 2H, CH.,); 6.91-7.05
(ar, 2H, Ar-H); 7.19 (d, TH, Ar-H); 7.52 (d, TH, Ar-H); 845 (s, TH, Ar-H); 871 (d, TH, Ar-H); 9.82 (s, TH, NH)

o0 135 (d, 6H, 2CH,); 3.10-3.20 (m, 1H, CH); 3.90 (s, 3H, CH.); 4.45 (s, 2H, CH,); 6.85 (t, TH, Ar-H); 7.0-7.10
(m, 2H, Ar-H); 7.51 (d, TH, Ar-H); 7.92 (d, 1H, Ar-H); 8.47 (s, TH, Ar-H); 8.75 (d, TH, Ar-H); 9.72 (s, 1H, NH)

o 135 (d, 6H, 2CH,); 3.10-3.20 (m, TH, CH); 3.72 (s, 3H, CH,); 4.45 (5, 2H, CH,); 6.83 (d, 2H, Ar-H);
7.45 (t, 3H, Ar-H); 8.47 (s, TH, Ar-H); 8.73 (d, 1H, Ar-H); 10.28 (s, TH, NH)

£22 1.35 (d, 6H, 2CH,); 2.25 (5, 3H, CH,); 3.10-3.20 (m, TH, CH); 445 (s, 2H, CH,); 6.86-7.05 (m, 2H, Ar-H);
7.0 (ar, TH, Ar-H); 7.51 (d, TH, Ar-H); 8.47 (s, TH, Ar-H); 8.71 (d, TH, Ar-H); 9.80 (s, TH, NH)

£23 1:01 (t, 3H, CH,); 1.75-1.91 (m, 2H, CH,); 2.25 (5, 3H, CH,); 2.8 (t, 2H, CH,); 445 (5, 2H, CH));

7.05-7.3 (m, 3H, Ar-H); 7.45 (dd, 2H, Ar-H); 8.25 (d, 1H, Ar-H); 8.85 (d, 1H, Ar-H); 10.35 (s, TH, NH)
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Continuation of Table 2

1 2
f24 1.01 (t, 3H, CH,); 1.75-1.91 (m, 2H, CH,); 2.75 (t, 2H, CH,); 4.45 (s, 2H, CH,); 6.72-6.89 (m, TH, Ar-H);
7.15-7.35 (m, 3H, Ar-H); 7.55 (dd, TH, Ar-H); 8.27 (d, 1H, Ar-H); 8.82 (d, TH, Ar-H); 10.61 (s, 1H, NH)
¢25 1.01 (t, 3H, CH,); 1.75-1.91 (m, 2H, CH,); 2.18 (s, 3H, CH.); 2.8 (t, 2H, CH.,); 4.45 (s, 2H, CH,);
7.09-7.27 (m, 3H, Ar-H); 7.45 (dd, TH, Ar-H); 8.25 (d, 1H, Ar-H); 8.82 (d, TH, Ar-H); 10.52 (s, TH, NH)
26 1.01 (t, 3H, CH,); 1.75-1.91 (m, 2H, CH,); 2.75 (t, 2H, CH,); 3.40-3.75 (m, 8H, 4CH.); 4.47 (s, 2H, CH.,);
7.15 (dd, TH, Ar-H); 8.22 (d, TH, Ar-H); 8.61 (d, TH, Ar-H)
¢27 1.01 (t, 3H, CH,); 1.77-1.92 (m, 2H, CH,); 2.58-2.79 (m, 4H, 2CH,); 3.70-3.92 (m, 4H, 2CH.);
4.50 (s, 2H, CH,); 7.15 (dd, TH, Ar-H); 8.2 (d, TH, Ar-H); 8.61 (d, 1H, Ar-H)
28 1.02-1.20 (m, 4H, CH,); 2.15-2.25 (m, TH, CH); 2.35 (s, 3H, CH,); 4.45 (s, 2H, CH,); 7.01-7.31 (m, 3H, Ar-H);
7.45 (dd, 2H, Ar-H); 8.20 (d, TH, Ar-H); 8.78 (d, TH, Ar-H); 10.31 (s, TH, NH)
£29 1.02-1.20 (m, 4H, 2CH,); 2.19-2.30 (m, TH, CH); 445 (s, 2H, CH.,); 6.76-6.89 (m, TH, Ar-H);
7.15-7.35 (m, 3H, Ar-H); 7.55 (dd, TH, Ar-H); 8.22 (d, TH, Ar-H); 8.81 (d, TH, Ar-H); 10.63 (s, 1H, NH)
30 1.02-1.20 (m, 4H, 2CH,); 2.20-2.32 (m, 1H, CH); 2.15 (5, 3H, CH.); 4.45 (s, 2H, CH,); 7.10-7.29
(m, 3H, Ar-H); 7.43 (dd, TH, Ar-H); 8.20 (d, TH, Ar-H); 8.77 (d, TH, Ar-H); 10.52 (s, TH, NH)
31 1.02-1.20 (m, 4H, 2CH.,); 2.17-2.30 (m, TH, CH); 3.40-3.75 (m, 8H, 4CH.); 4.45 (s, 2H, CH.);
7.15 (dd, TH, Ar-H); 8.18 (d, TH, Ar-H); 8.61 (d, TH, Ar-H);
32 1.02-1.20 (m, 4H, 2CH,); 2.17-2.30 (m, 1H, CH); 2.58-2.79 (m, 4H, 2CH.); 3.70-3.92 (m, 4H, 2CH.,);
4.50 (s, 2H, CH,); 7.15 (dd, TH, Ar-H); 8.22 (d, TH, Ar-H); 8.61 (d, TH, Ar-H)

[1,2,4]triazolo[4,3-a]pyridine-3-yl]acetamides f1-32
were characterized by the presence of the signals for
three protons of the aromatic nucleus. Three protons
in the aromatic nucleus for compounds f1-12 with
an 1,2,4-oxadiazol cycle in position 6 were observed
as a doublet, a doublet and a singlet at range from
7.92 to 9.72 ppm; for compounds f13-22 with an
1,2,4-oxadiazol cycle in position 7 as a doublet, a sing-
let and a doublet at 7.45-8.75 ppm; for compounds
f23-32 with an 1,2,4-oxadiazol cycle in position 8 as two
doublets and one doublet doublet at 7.15-8.85 ppm.
The two-proton singlet of the CH,-group acetamides
f1-32 was observed at 4.0-4.50 ppm. The 'H NMR-
spectra of compounds f1-7, f9-25, f13-22 and f28-30
were also characterized by the presence of NH-group
proton signals at 9.70-10.63 ppm.

The antimicrobial screening was performed by
CO-ADD (the Community for Antimicrobial Drug Dis-
covery) funded by the Wellcome Trust (UK) and the Uni-
versity of Queensland (Australia). The growth inhi-
bition was measured against 5 bacteria: Escherichia
coli, Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa and Staphylococcus aureus,
and 2 fungi: Candida albicans and Cryptococcus neo-
formans. Unfortunately, the compounds deemed ac-
tive in the Primary Screen (< 32 ug/mL) were not con-
firmed hits (< 16 pg/mL) in the dose response assay;
therefore, further development was not prioritized.

Experimental part

Melting points were measured using an open ca-
pillary tube. The'H NMR-spectra were recorded on a
Varian Gemini-300 (300 MHz) spectrometer. For all
NMR spectra, DMSO-d, was used as a solvent; chemi-
cal shifts were in ppm, the internal standard was

TMS. Thin-layer chromatography was performed on
Silufol UV254 aluminum plates pre-coated with sili-
ca gel.

Starting compounds 2-chloropyridine-3-, 2-chloro-
pyridine-4-, 2-chloropyridine-5-carboxylic acids a1-3
and methylamidoxime, ethylamidoxime, N-hydroxy-
butyramidine, N-hydroxy-isobutyramidine, N-hydroxy-
cyclopropanecarboxamidine were commercially available.

The general procedure for the synthesis of.

2-Chloro-[3-R,-1,2,4-0xadiazol-5-yl]pyridine
(b1-11). Dissolve 2-chloropyridine carboxylic acid a1-3
(1 mmol) in anhydrous DMF (2 ml), and add CDI
(1.1 mmol). Heat the mixture at 70-80 °C for 30 min
(TLC control). Then add an excess of the correspon-
ding amidoxime (1.1 mmol), stir and heat the reac-
tion mixture at 70-90 °C till the end of the reaction
(TLC control). Then cool the solution to an ambient
temperature and dilute with the mixture of i-propa-
nol:water (50 : 50). Filter the precipitate formed, wash
three times with the mixture of i-propanol: water
(50:50) and dry. Yield - 60-70 %.

2-Hydrazine-[3-R,-1,2,4-oxadiazol-5-yl]pyri-
dine (c1-11). Dissolve the corresponding 2-chloro-
[3-R;-1,2,4-0xadiazol-5-yl]pyridine b1-11 (1 mmol)
in dioxane (5 ml), then add dropwise hydrazine hy-
drate (5 mmol) with vigorous stirring. Heat the re-
action mixture at 40-50 °C till the end of the reaction
(TLC control). Then cool the solution to an ambient
temperature and dilute with water. Filter the precipi-
tate formed, wash three times with water and dry.
Yield - 68-75%.

Ethyl  2-[(3-R,-1,2,4-0xadiazol-5-yl)-1,2,4-
triazolo[4,3-a]pyridine-3-yl]acetate (d1-11). Add
ethyl malonylchloride (1 mmol) to the solution of
the corresponding compound ¢1-11 (1 mmol) in ace-
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tic acid (5 ml). Reflux the mixture for 2h (TLC cont-
rol). Then cool the solution to an ambient tempera-
ture and dilute with water. Filter the precipitate for-
med, wash three times with water and dry. Yield -
73-82 %.
2-[(3-R,;-1,2,4-0xadiazol-5-yl)-1,2,4-tria-
zolo[4,3-a]pyridine-3-yl]acetic acid (e1-11). Mix
the solution of the corresponding compound d1-11
(1 mmol) with sodium hydroxide (2 mmol) and dis-
solve in an aqueous methanol (10 ml). Stir the mixture
at room temperature for 12 h (TLC control). Then cool
the mixture to an ambient temperature, dilute with
water, and extract with dichloromethane to remove
impurities. Acidify the aqueous layer with hydrochlo-
ric acid to a slightly acidic environment, i.e. pH 5.5.
Filter the precipitate formed, wash three times with
water and dry. Yield - 65-80 %.
2-[(1,2,4-0xadiazol-5-yl)-[1,2,4]triazolo[4,3-
a]pyridine-3-yl]Jacetamides (f1-32). To the solution
of the corresponding compound e1-11 (1 mmol) in
2 ml of dioxane add CDI (1 mmol) and stir at room
temperature for 1h. After that add the corresponding
amine and heat at 60-70 °C by stirring from 1 to 6 h
(TLC control). Then cool the solution to an ambient
temperature and dilute with water. Filter the preci-
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