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Abstract

Fused polyheterocyclic compounds related to thieno[2,3-d]pyrimidines are a widely-used class of heterocycles in
medicinal chemistry and have attracted considerable interest as potential anticancer agents. In the current article,
the substituted (1,2,4-oxadiazol-5-yl)acetonitriles were implemented in convenient domino reactions with 2-
azidothiophene-3-carboxylates for the straightforward synthesis of 3-(1,2,4-oxadiazol-5-yl)-thieno[3,2-
e][1,2,3]triazolo[1,5-a]pyrimidin-5(4H)-ones. The 1,2,4-oxadiazole motif was selected to be conjugated with
thieno[3,2-e][1,2,3]triazolo[1,5-a]pyrimidine core because several (1,2,4-oxadiazol-5-yl)-1H-1,2,3-triazol-5-amines
recently was found as promising antitrypanosomal activity, which is often tied to cytotoxicity against cancer cells.
The reaction proceeds at room temperature in a short time with base catalysis and no chromatographic purification
of products is required. High purity products were isolated by simple filtration. The synthesized compounds were
screened for anticancer activity in the 60 cancer cell panel in NCI. In general, selected 3-(1,2,4-oxadiazol-5-
yl)thieno[3,2-e][1,2,3]triazolo[1,5-a]pyrimidin-5(4H)-ones did not show significant antitumor activity. The highest
activity was demonstrated by compound 3b, which inhibited the growth of 27% of LOX IMVI melanoma cells at a
concentration of 10-5 M.

Keywords: thieno[3,2-e][1,2,3]triazolo[1,5-a]pyrimidine; (1,2,4-oxadiazol-5-yl)acetonitriles; azide; domino reaction;
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CUHTE3 HOBHUX 3AMIIIEHHUX 3-(1,2,4-0KCAZIA30J1-5-1JT)-
TIEHO[3,2-E][1,2,3] TPUA30,I0[1,5-A]NIPUMIJMH-5(4H)-OHIB B JOMIHO PEAKIII
A3WU/IIB

Ousibra {. lluiika, Mukosa A. Tynuuak®, Hazapiit T. [loxoauso
Jlvsiecbkuil HayioHaavbHull yHisepcumem imeHi Isana @pamka, 8y Kupuaa ma Medodis, 6, 79005 Jlveis, Ykpaina

AHoTaliga

KoHaeHcoBaHi noJlireTepouuK/Ii4Hi CNOJIyKH, OB’ A3aHi 3 TieHO[2,3-d]nipuMiguHamMy, € IMPOKO BUKOPUCTOBYBAaHUM
KJIACOM reTepoLMKJIiB Y MeJM4Hiil XiMii Ta BUK/IMKAIOTh 3HAYHUI iHTepec AK NOTeHLiHi NPOTUNYX/IUHHI 3ac00H. Y
i crarri, 3amimeni (1,2,4-okcajia3os-5-in)aneroniTpuim Gy BBeJeHi B 3py4yHy JAOMiHO peaknio 3 2-
asupoTiodpeH-3-Kap6oKcHIaTaMM JJis NpsAMoro cuHresy 3-(1,2,4-okcagiazo-5-i1)-rieno[3,2-e][1,2,3]Tpua3sono[1,5-
alnipumignn-5(4H)-ouiB. MoTus 1,2,4-okcazia3osty 6y/10 o6paHo AJis KOH'oranii 3 tieno[3,2-e][1,2,3]Tpua3soso[1,5-
ajonipuMiJMHOBUM fAJpOM, OCKiJIbKHM, HELI0AABHO GyJ/i0 BHUSIBJIEHO JAeKiibka 4-(1,2,4-okcaaiazon-5-in)-1H-1,2,3-
Tpia3os-5-aMiHiB, m0 MalTh 6araTroo6inAw0Yy AaHTUTPUNAHOCOMHY aKTHUBHICTh, fIKa 4YacTO NOB’s3aHAa 3
IMTOTOKCUYHICTIO IPOTH PaKOBUX KJIITHH. Peakiiis NpoxoAuTh IBMAKO NPU KiMHATHIi TeMIepaTypi 3a OCHOBHOTO
KaTaJi3y i He BUMarae xpomartorpa¢giyHoi OYMCTKM NPOAYKTiB. [IpoAyKTH BMCOKOI YUCTOTH BHMAIIAIM NPOCTHUM
dinbTpyBaHHAM. CHHTE30BaHi CIOJIYKHU NepeBipsAIn Ha NIPOTUNYX/JIMHHY aKTUBHICTh Ha NaHeJ i 60 pakoBUX KJIITHH B
NCI. 3arasnom Biai6pani 3-(1,2,4-okcagiazoui-5-in)rtieno[3,2-e][1,2,3]Tpuasono[1,5-alnipumigun-5(4H)-oan  He
BUABHWJIM 3HAYHOI NPOTUNYXJIMHHOI aKTUBHOCTI. Haii6ifbly aKTUBHiCTh BUSBUJIA cnoJiyka 3b, Aka npurHidyBasa
pict 27 % xiaiTud Mesianomu LOX IMVI y koHnenTpanii 10-5 M.

Karwuosi caoea: TieHo[3,2-e][1,2,3]Tpuazono[1,5-a]nipumigun; (1,2,4-okcaziazon-5-i1)aneToHITPUIN; a3uj; JOMIHO
peaxliisi; NpOTUIYXJIMHHA aKTUBHICTh
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Introduction

Fused polyheterocyclic compounds related to
thieno[2,3-d]pyrimidines have many applications
in various fields such as pharmaceutical and
materials science due to their unique structural
features and similarity with natural purine bases
[1; 2]. Many compounds having thieno[2,3-
d]pyrimidine core exhibit a wide range of
important therapeutic activities (Fig 1): for
example, pyrido[1,2-a]thieno[3,2-e]pyrimidine A
is an antimicrobial agent acting toward multidrug-
resistant A. baumannii [3], thieno[3',2"5,6]
pyrimido[1,2-blisoquinoline B exhibits antitumor
moderate activity toward HePG-2 and MCF-7 cell
lines [4], pyrazolo[1,5-a]thieno[3,2-e]pyrimidine
C is an anticancer agent which acts via inhibiting
lactate dehydrogenase A (LDHA) and/ or lactate

dehydrogenase B (LDHB) activity in a cell [5]. A
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number of  thieno[2,3-e][1,2,3]triazolo[1,5-
alpyrimidine derivatives of type D were found
useful for treating neurodegenerative diseases [6].
Moreover, isomeric sulfonyl-thieno
[2,3-€][1,2,3]triazolo[1,5-a]pyrimidine derivati-
ves have been identified as potent HIV-1
replication inhibitors. [7] In addition, the
annelated thieno[3,2-e]pyrimidines have
significant prospects as anticancer agents [See 8,9
and article cited therein]. In our recent work, we
discovered a thieno[3,2-e][1,2,3]triazolo[1,5-
alpyrimidine E with selective influence and high
cytotoxicity against melanoma SK-MEL-5 cell line
[10]. It is of note that triazolopyrimidines, as
analogues of purine bases, are also frequent
targets for various biological studies, as evidenced
by recent reviews [11; 12].
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Fig. 1. Biologically active polycyclic thieno[2,3-d]pyrimidines

Keeping the importance of condensed
thienotriazolopyrimidines, our present studies
focused on the implementation of reagents in
convenient domino reactions for the synthesis of
new thieno[3,2-e][1,2,3]triazolo[1,5-a]pyrimidi-
nes assuming that these compounds may possess
remarkable biological activities. The 1,2,4-
oxadiazole motif was selected to be conjugated
with  thieno[3,2-e][1,2,3]triazolo[1,5-a]pyrimi-
dine core because (1,2,4-oxadiazol-5-yl)-1H-1,2,3-
triazol-5-amines were found as promising agents
against the T. cruzi parasite (Trypanosoma cruzi)
[13]. Moreover, recently 1,2,4-oxadiazoles were
introduced into several therapeutic molecules
currently in focus [14-17]. Therefore, the
preparation of a new library of novel thieno
[3,2-€][1,2,3]triazolo[1,5-a]pyrimidines with
1,2,4-oxadiazole ring via azide domino reaction is
inquired.

Results and discussion
Chemistry. The azide domino reactions are
convenient and effective for the diversity-oriented

synthesis of condensed 1H-1,2,3-triazole
compounds [18]. The advantage of such reactions
is high selectivity, ease of execution, reduction of
the number of intermediate stages, high economy
of atoms. There are many environmental benign
protocols producing excellent yields in mild
reaction conditions and require short reaction
timings, operationally simple medium.
Noteworthy, that the use of heterocyclic azides in
domino reactions made it possible to obtain new
condensed 1,2,3-triazolo[1,5-a]pyrimidine
systems, such as 1,2,3-triazolo[1,5-a]thieno-
[3,2-d]pyrimidine  [19-22], pyrido[3',2":4,5]-
thieno[2,3-e][1,2,3]triazolo[1,5-a]pyrimidine

[23], pyrrolo[3,4-e][1,2,3]triazolo[1,5-a]pyrimi-
dine [24; 25], indolo[3,2-¢][1,2,3]triazolo-
[1,5-a]pyrimidine  [26], indolo[2,3-€][1,2,3]-
triazolo[1,5-a]pyrimidine [27; 28], pyrazolo-
[3,4-d][1,2,3]triazolo[1,5-a]pyrimidine [29; 30],
8H-[1,2,3]triazolo[5,1-b]purine [31] and
triazolo[4,3-e]triazolo[1,5-a]pyrimidine [32-34].
We used the azido domino reactions for the
synthesize thieno[2,3-e][1,2,3]triazolo[1,5-a]-
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pyrimidines with a wide range of substituents
[35], investigated the impact of carbonyl
substituents in the formation of the pyrimidine
ring [36], as well as the direction of such reactions
in the case of multifunctional compounds with the
possibility of side processes [37; 38]. Thus, the
development of new and expanding the limits of
application of azide domino reactions is an urgent
task.

In order to expand the combinatorial library of
thieno[2,3-e][1,2,3]triazolo[1,5-a]pyrimidines by
introducing the 1,2,4-oxadiazole moiety, we
developed a domino reaction in which 2-(3-aryl-
1,2,4-oxadiazol-5-yl)acetonitriles react with ethyl
2-azidothiophene-3-carboxylates. The presence of
ester groups in the ortho-position leads to the
spontaneous cyclization of the 5-aminotriazole
formed as a result of 1,3-dipolar cycloaddition
with the formation of the triazolopyrimidine
system. Starting 2-(3-aryl-1,2,4-oxadiazol-5-
yl)acetonitriles 1a-e were obtained by the
interaction of aromatic amidoximes with 3-(3,5-
dimethyl-1H-pyrazol-1-yl)-3-oxopropanenitrile in

CN
o—\(\
R! COOEt d

dioxane with good yields [13]. 2-Azidothiophene-
3-carboxylates were obtained from the
corresponding 2-aminothiophenes Gewald’s.
These azides react with 2-(3-aryl-1,2,4-oxadiazol-
5-yl)acetonitriles in methanol solution in the
presence of one equivalent of sodium methylate at
room temperature, which allowed for the first
time to obtain 3-(3-aryl-1,2,4-oxadiazol-5-
yl)thieno([3,2-e][1,2,3]triazolo[1,5-a]pyrimidin-
5(4H)-ones 3 with excellent yields (Table 1). The
target products were isolated from the reaction
mixture in pure form of white powders by
filtration without further purification, consistent
with the concepts of click chemistry and green
chemistry. The total reaction time was 5 min. The
reaction proceeded on the domino principle: in
the first stage there is a 1,3-dipolar cycloaddition
with the formation of 5-amino-1,2,3-triazoles,
which undergo spontaneous intramolecular
cyclization with the participation of ester and
amino groups with the formation of the
pyrimidine ring.

NN NaOMe (1 eq.) R! NH O’N\ R3
[\ ’ MeOH, RT > I\ >§,/L\ N
R2 S N3 cOH, R2 N
R3 S ‘N:N
1a,b 2a-e 3a-h
Scheme 1. Synthesis of thieno[3,2-e][1,2,3]triazolo[1,5-a]pyrimidin-5(4H)-ones 3a-h
Table 1.
Synthesis of thieno[3,2-e][1,2,3]triazolo[1,5-a]pyrimidin-5(4H)-ones 3a-h
Compound R1 R2 R3 Yield, %

3a Me Me H 90
3b Me Me 2-Me 94
3c Me Me 2-Cl 85
3d Me Me 4-F 86
3e Me Me 4-Cl 83
3f -(CHz2)4- 2-Cl 69
3g -(CHz2)4- 4-F 74
3h -(CHz2)4- 4-Cl 72

The obtained products 3a-h were then
characterized by spectral techniques (H and 13C
NMR). For instance, four signals of the carbons of
the thiophene ring at 110.98-111.99, 122.50-
125.78, 127.71-130.14 and 152.86-153.20 ppm
appeared in the 13C NMR spectra. The C=0 group
of the pyrimidine ring — at 166.92-167.24 ppm,
and the signals of the carbons of the triazole ring
appeared at 116.45-116.70 ppm for C-4 atoms and
144.95-145.15 ppm for C-5 atoms. Two groups of
oxadiazole ring signals appeared at 166.31-166.87
ppm for C-3 atoms and 169.92-171.04 ppm for C-
5 atoms.

Biological activity. Anticancer screening. The

anticancer activity of the obtained thieno-
[3,2-€][1,2,3]-triazolo[1,5-a]pyrimidinones 3a-h
was studied within the framework of the
international scientific program of the US National
Institutes of Health DTP (Developmental
Therapeutic Program) of the National Cancer
Institute (NCI, Bethesda, Maryland, USA)
(http://dtp.nci.nih.gov) [40].

For the synthesized compounds 3a-h,
anticancer activity in vitro was studied on 60
cancer cell lines covering almost the entire
spectrum of human cancers (lung, breast, ovarian,
leukemia, colon, kidney, melanoma, prostate, and
central nervous system cancer lines) under the
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action of the substance in a concentration of 10-5
mol/L, as a result of which the percentage of cell
growth of cancer lines was determined in
comparison with the control. The procedure for
determining antitumor activity was carried out in
accordance with the NCI protocol described in
[41-43]. Table 2 shows the results of the
experiment for the cancer lines that were sensitive
to the compounds. The percentage of cell growth
(GP, %) was determined for each compound. In
general, selected representatives of this molecular
scaffold did not show significant antitumor
activity. The highest activity was demonstrated by
compound 3b, which inhibited the growth of 27%

(GP = 73.16 %) of LOX IMVI melanoma cells. It is
worth noting that LOX IMVI melanoma cells were
the most sensitive to the action of the studied
compounds. Thus, compounds 3a, 3f, and 3h also
showed activity, inhibiting their growth at the
level of 20% (GP = 76.74, 81.17, and 80.87 %,
respectively). In addition, to compound 3f was the
most active against central nervous system cancer
cells SNB-75 (GP = 79.01 %) and kidney cancer
cells UO-31 (GP = 80.24 %). All investigated
thieno|[3,2-e][1,2,3]triazolo[1,5-a]pyrimidines

3a-h were resistant to a panel of ovarian cancer
cells. Complete result of the NCI screen (one dose

data) could be found in Supplementary Part.
Table 2.

Anticancer screening data of 3-(3-aryl-1,2,4-oxadiazol-5-yl)thieno-[3,2-e][1,2,3]triazolo[1,5-a]pyrimidine-5(4H)-
ones 3a-h at a concentration of 10° M

The percentage of cell growth (GP, %) after compounds treatment

3a 3b 3c 3d 3e 3f 3g 3h

Leukemia

SR 89.22 87.77 88.74 97.60 92.90 99.40 99.66 99.81

Non-small cell

lung cancer

EKVX 104.90 92.96 97.04 95.18 91.17 88.03 100.67 95.95

Colon cancer

HCT-15 95.42 90.33 101.09 92.46 94.36 96.94 87.21 98.15

CNS cancer

SNB-75 91.41 104.50 96.63 85.72 96.11 79.01 93.19 87.89

Melanoma

LOX IMVI 76.74 73.16 95.31 93.74 11597 81.17 105.38  80.87

Kidney cancer

CAKI-1 93.07 95.89 95.56 92.78 97.65 86.56 98.00 93.88

U0-31 85.68 90.04 91.64 88.09 91.05 80.24 92.49 85.45

Prostate cancer

PC-3 99.43 93.44 95.99 89.61 100.22 91.92 101.62 93.28

Breast cancer

MCF7 90.63 91.72 92.79 89.72 90.45 90.36 91.53 87.77

T-47D 99.92 101.22 97.15 95.49 87.66 100.13 91.55 93.28
In general, the studied thieno- General method of synthesis of thieno[3,2-e]-

[3,2-e][1,2,3]triazolo[1,5-a]pyrimidin-5(4H)-ones
3a-h did not show significant antitumor activity,
which can probably be caused by poor internal
penetration cells due to low solubility. This class
of compounds requires significant structural
modification for further studies of anticancer
activity.

Experimental Section

'H and 13C NMR spectra were recorded on
Varian Unity Plus 400 (400 and 101 MHz,
respectively) and Bruker 170 Avance 500 (500
and 126 MHz, respectively) spectrometers in
DMSO-ds solutions using TMS or the deuterated
solvent as internal reference. Mass spectral
analyses were performed using an Agilent 1100
series LC/MSD with API-ES/APCI mode (200 eV).
Elemental analyses were accomplished using a
Carlo Erba 1106 instrument. Melting points were
determined on a Boetius melting point apparatus.

[1,2,3]triazolo[1,5-a]pyrimidin-5(4H)-ones 3a-h

Substituted acetonitrile 2 (0.001 mol) was
added to a solution of sodium methylate
(0.054 g, 0.001 mol) in dry methanol (20 mL). A
solution of 2-azidothiophene 1 (0.001 mol) in dry
methanol (2 ml) was added dropwise to this
solution. The mixture is stirred for 5 minutes.
Control of the reaction is carried out using TLC.
The resulting suspension was filtered, and the
solid product was washed with water and MeOH
to give the target thieno|[3,2-e][1,2,3]triazolo[1,5-
a]pyrimidines 3.

6,7-dimethyl-3-(3-phenyl-1,2,4-oxadiazol-5-yl)-
thieno[3,2-e][1,2,3]triazolo[1,5-a]pyrimidin-5(4H)-
one 3a: Yield 90 %; brown solid; m.p.: > 3002C; 'H
NMR (400 MHz, DMSO-de) 6 8.13 (dd, ] = 6.5, 3.0
Hz, 2H, HP-3,5), 7.64 - 7.55 (m, 3H, HPh-2,4,6),
2.45 (s, 3H, Me), 2.30 (s, 3H, Me). 13C NMR (126
MHz, DMSO-ds) 6 170.90 (Coxadiazole-5)  168.05
(CO), 166.34 (Coxadiazole-3) 153.20 (C™-3), 144.97
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(C™-5), 131.72 (CHPr-4), 129.62 (2xCHPh-3,5),
127.73 (C™-5), 127.63 (2xCHP-2,6), 127.37 (CPh-
1), 122.66 (C™-4), 116.70 (C™-4), 111.93 (CT™-2),
13.89 (Me), 13.20 (Me). MS (m/z): 365
(M++1). Anal. calcd. for C17H12N60S: C, 56.04; H,
3.32; N, 23.06; found: C, 56.05; H, 3.30; N, 23.04.
6,7-dimethyl-3-(3-(o-tolyl)-1,2,4-oxadiazol-5-
yl)thieno[3,2-e][1,2,3]triazolo[1,5-a]pyrimidin-
5(4H)-one 3b: Yield 94 %; orange solid; m.p.: >
300 °C; 'H NMR (400 MHz, DMSO-ds) 6 8.03 (d, ] =
7.5 Hz, 1H, HA-6), 7.50 - 7.38 (m, 3H, HA™-3,4,5),
2.61 (s, 3H, Me), 2.45 (s, 3H, Me), 2.30 (s, 3H, Me).
13C NMR (126 MHz, DMSO-ds) 6 169.92 (Coxadiazole.
5), 168.64 (CO), 166.31 (Coxadiazole-3), 153,18 (CTh-
3), 145.04 (C™-5), 137.89 (C™!-2), 131.76 (CHTo!-
3),130.99 (CH™!-6), 130.34 (CH™0!-4), 127.74 (CT™-
5), 126.82 (C™!-1), 126.63 (CH™!-5), 122.50 (CTh-
4), 116.61 (C™-4), 111.86 (Cm™-2), 22.12 (Me),
1390 (Me), 13.21 (Me). MS (m/z): 379
(M+*+1). Anal. calcd. for C1gH14N60,S: C, 57.13; H,
3.73; N, 22.21; found: C, 57.15; H, 3.71; N, 22.20.
3-(3-(2-chlorophenyl)-1,2,4-oxadiazol-5-yl)-6,7-
dimethylthieno([3,2-e][1,2,3]triazolo[1,5-a]pyrimi-
din-5(4H)-one 3c: Yield 85 %; yellow solid; m.p.:
> 3009C; 'H NMR (400 MHz, DMSO-d¢) 6 7.99 (dd,
J=7.5, 19 Hz, 1H, HA-6), 7.69 (d, /] = 7.7 Hz, 1H,
Har-3), 7.66 - 7.52 (m, 2H, HA-4,5), 2.45 (s, 3H,
Me), 2.29 (s, 3H, Me). 13C NMR (126 MHz, DMSO-
ds) 6 170.37 (Cexadiazole-5), 166.93 (CO), 166.32
(Coxadiazole-3) = 153,17 (C™-3), 145.03 (C™-5),
132.71 (CHAr-6), 132.69 (CAr-2), 132.34 (CHA™-6),
131.08 (CHAr-4), 128.05(CHAr-5), 127.74 (CT-5),
126.87 (CAr-1), 122.65 (C™-4), 116.45 (CTr-4),
111.97 (C™-2), 13.89 (Me), 13.20 (Me). MS (m/z):
399 (M++1). Anal. calcd. for Ci7H11CIN6O.S: C,
51.20; H, 2.78; N, 21.07; found: C, 51.09; H, 2.71; N,
21.18.
3-(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-yl)-6,7-
dimethylthieno([3,2-e][1,2,3]triazolo[1,5-a]pyrimi-
din-5(4H)-one 3d: Yield 86 %; brown solid; m.p.:
281-2832C; 1H NMR (400 MHz, DMSO-ds) & 8.16
(q,/=7.1, 6.0 Hz, 2H, HA-2,6), 7.41 (t, ] = 8.3 Hz,
2H, HAr-3,5), 2.44 (s, 3H, Me), 2.29 (s, 3H, Me). 13C
NMR (126 MHz, DMSO) & 170.95 (Coxadiazole-5),
167.24 (CO), 166.35 (Coxadiazole-3) 164.29 (d, Yer=
249.1 Hz, CAr-4), 153.20 (C™-3), 144.95 (C™-5),
130.11 (d, 3/cr = 8.9 Hz, 2xCHAr-2,6), 127.71 (CTh-
5), 123.93 (C™-4), 123.92 (d, ¥/c.r = 2.5 Hz, CAr-1),
116.64 (C™-4), 116.71 (d, ¥Jcr = 22.0 Hz, 2xCHA'-
3,5), 111.96 (C™-2), 13.86 (Me), 13.17 (Me). MS
(m/z): 383 (M*+1). Anal. calcd. for C17H11FN¢O-S:
C,53.40; H, 2.90; N, 21.98; found: C, 53.28; H, 2.97;
N, 21.77.
3-(3-(4-chlorophenyl)-1,2,4-oxadiazol-5-yl)-6,7-
dimethylthieno[3,2-e][1,2,3]triazolo[1,5-a]pyrimi-
din-5(4H)-one 3e: Yield 83 %; brown solid; m.p.: >

300°C; *H NMR (400 MHz, DMSO-d¢) 6 8.12 (d, ] =
7.9 Hz, 2H, HAr-3,5), 7.64 (d, ] = 8.2 Hz, 2H, HAr-2,6),
2.44 (s, 3H, Me), 2.29 (s, 3H, Me). 13C NMR (126
MHz, DMSO) 6 171.04 (Coxadiazole-5)167.23 (CO),
166.31 (Coxadiazole-3), 153,16 (C™-3), 145.00 (C™-
5), 136.40 (CAr-4), 129.75 (2xCHAr-3,5), 129.41
(2xCHAr-2,6), 127.75 (C™-5), 126.23 (CAr-1),
122.64 (C™-4), 116.57 (C™-4), 111.99 (C™-2),
13.88 (Me), 13.19 (Me). MS (m/z): 399
(M++1). Anal. calcd. for C17H11CINO-S: C, 51.20; H,
2.78; N, 21.07; found: C, 51.02; H, 2.87; N, 21.18.
3-(3-(2-chlorophenyl)-1,2,4-oxadiazol-5-yl)-6,7,
8,9-tetrahydrobenzo[4,5]thieno[3,2-e][1,2,3]tria-
zolo[1,5-a]pyrimidin-5(4H)-one 3f: Yield 69 %;
yellow solid; m.p.: > 3002C; H NMR (400 MHz,
DMSO0-d¢) 6 8.03 - 7.95 (m, 1H, HA"-6), 7.69 (d, ] =
7.8 Hz, 1H, HAr-3), 7.64 - 7.53 (m, 2H, HAr-4,5), 2.95
(s, 2H, CHy), 2.66 (s, 2H, CHz), 1.80 (s, 4H, 2xCH2).
13C NMR (101 MHz, DMSO) & 170.39 (Coxadiazole_5),
166.92 (CO), 166.85 (Coxadiazole-3) 152,86 (CT-3),
145.15 (C™-5), 132.71 (CHAr-6), 132.69 (CAr-2),
132.35 (CHAr-6), 131.08 (CHA™-4), 130.14 (CT-5),
128.05 (CHAr-5), 126.89 (CAr-1), 125.69 (CT™-4),
116.49 (C™-4), 110.99 (C™-2), 26.26 (CHz), 25.16
(CHz), 23.22 (CH2), 22.58 (CHz). MS (m/z): 425
(M*+1). Anal. calcd. for C19H13CIN6O2S: C, 53.71; H,
3.08; N, 19.78; found: C, 53.53; H, 3.20; N, 19.65.
3-(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-yl)-6,7,
8,9-tetrahydrobenzo[4,5]thieno[3,2-e][1,2,3]tria-
zolo[1,5-a]pyrimidin-5(4H)-one 3g: Yield 74 %j;
yellow solid; m.p.: > 3002C; 1H NMR (400 MHz,
DMSO-d¢) 6 8.17 (dd, J = 8.2, 5.7 Hz, 2H, HAr-2,6),
7.42 (t, ] = 8.7 Hz, 2H, HAr-3,5), 2.95 (s, 2H, CHy),
2.66 (s, 2H, CHz), 1.80 (s, 4H, 2xCH2). 13C NMR (126
MHz, DMSO) 6 170.97 (Coxadiazole-5) 167.24 (CO),
166.86 (Coxadiazole-3),164.29 (d, 1Jc.r= 248.8 Hz, CAr-
4),152.88 (C™-3),145.10 (C™-5),130.13 (d, 3/c.r =
9.0 Hz, 2xCHAr-2,6), 130.12 (C™-5), 125.73 (C™-4),
123.94 (d, ¥Ycr = 3.1 Hz, CAr-1), 116.74 (d, Ycr =
21.3 Hz, 2xCHAr-3,5), 116.66 (C™-4), 110.98 (CTh-
2), 26.25 (CHz), 25.16 (CH2), 23.21 (CHy), 22.57
(CHz). MS (m/z): 409 (M+*+1). Anal. calcd. for
C19H13FNO2S: C, 55.88; H, 3.21; N, 20.58; found: C,
55.70; H, 3.28; N, 20.47.
3-(3-(4-chlorophenyl)-1,2,4-oxadiazol-5-yl)-6,7,
8,9-tetrahydrobenzo[4,5]thieno[3,2-e][1,2,3]triaz-
olo[1,5-a]pyrimidin-5(4H)-one 3h: Yield 72 %;
yellow solid; m.p.: > 3002C; *H NMR (400 MHz,
DMSO0-d¢) 6§ 8.12 (d,J =8.2 Hz, 2H, HA-3,5), 7.65 (d,
J = 8.2 Hz, 2H, HAr-3,5), 2.95 (s, 2H, CHz), 2.66 (s,
2H, CH2),1.86 - 1.72 (m, 4H, 2xCH_). 13C NMR (126
MHz, DMSO) 6 171.04 (Coexadiazole-5) 167.24 (CO),
166.87 (Coxadiazole-3), 152.88 (C™-3), 145.09 (C™-
5),136.40 (CAr-4), 130.11 (C™-5), 129.76 (2xCHAr-
3,5), 129.42 (2xCHAr-2,6), 126.23 (CAr-1), 125.78
(Cm-4), 116.64 (C™-4), 111.01 (CT™-2), 26.25
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(CHz2), 25.16 (CH2), 23.21 (CHz), 22.57 (CHz). MS
(m/z): 425 (M++1). Anal. calcd. for C19H13CIN6O>S:
C,53.71; H, 3.08; N, 19.78; found: C, 53.69; H, 3.10;
N, 19.79.

Conclusion

Thus, a new version of the domino reaction
involving  2-(3-aryl-1,2,4-oxadiazol-5-yl)aceto-
nitrile and 2-aminothiophene-3-carboxylates was
studied. It was found that reaction occurred
quickly at room temperature with the formation of
new thieno|[3,2-e][1,2,3]triazolo[1,5-a]pyri-
midine-5 (4H)-ones in high yields. The advantage
of this method is that the reaction was carried out
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