Tetrahedron Letters 58 (2017) 748-754

journal homepage: www.elsevier.com/locate/tetlet

Contents lists available at ScienceDirect

Tetrahedron Letters

Tetrahedron

Alkoxy base-mediated selective synthesis and new rearrangements

of 1,2,4-triazolodipyrimidinones

@ CrossMark

Dmitry A. Pyatakov?, Alexander V. Astakhov?, Andrey N. Sokolov?, Artem N. Fakhrutdinov®,
Andrew N. Fitch ¢, Victor B. Rybakov %¢, Vladimir V. Chernyshev %¢, Victor M. Chernyshev **

2 Platov South-Russian State Polytechnic University (NPI), Prosveschenya 132, 346428 Novocherkassk, Russia
b Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Leninsky Prospect 47, Moscow 119991, Russia

€ European Synchrotron Radiation Facility, B.P. 220, F-38043 Grenoble Cedex, France

4 M.V. Lomonosov Moscow State University, Leninskie Gory 1-3, Moscow 119991, Russia

€A.N. Frumkin Institute of Physical Chemistry and Electrochemistry RAS, Leninsky Prospect 31, Moscow 119071, Russia

ARTICLE INFO ABSTRACT

Article history:

Received 12 November 2016
Revised 22 December 2016
Accepted 10 January 2017
Available online 11 January 2017

Keywords:

Nitrogen heterocycles
Fused-ring systems
Rearrangement
1,2,4-Triazolo[1,5-a]pyrimidine
Cascade reactions

A versatile approach for the synthesis of [1,2,4]triazolodipyrimidinones with various annulations of the
triazole and pyrimidine rings was developed. The isomeric triazolodipyrimidinones were obtained by
the stepwise condensation of partially hydrogenated [1,2,4]triazolo[1,5-a]pyrimidin-2-amines with -
ketoesters or diethyl ethoxymethylenemalonate, alkoxy base-mediated cyclization of the enamines,
and subsequent cascade rearrangement of the 10-oxo0-[1,2,4]triazolo[1,5-a:4,3-a’]dipyrimidines.

© 2017 Elsevier Ltd. All rights reserved.

Introduction

[1,2,4]Triazolo[1,5-a]pyrimidines are purine analogs that exhi-
bit beneficial biological properties and are widely applied in agro-
chemistry and medicine.! For example, the triazolopyrimidine
sulfonamide herbicides flumetsulam and metosulam have been
employed in agriculture for approximately twenty years,'“> and
in the last decade, a new fungicide ametoctradin (Initium®)'*'d
and herbicide pyroxsulam?”> have seen agricultural applications
in many countries. Trapidil (Rocornal®), which is a coronary
vasodilator and anti-platelet agent, has been used in medicine
since the 1960s.'*'"* Furthermore, derivatives of [1,2,4]triazolo
[1,5-a]pyrimidine exhibit anticancer,” antiparasitic,® antibacterial,”
antiviral (including anti-HIV and anti-HCV),® anti-inflammatory,’
hypoglycemic,'® anticonvulsant,!! microtubule-stabilizing CNS,'?
hypnotic,'® and cannabinoid CB, antagonistic'* activities.

In recent years, polycyclic molecules containing the [1,2,4]tria-
zolo[1,5-a]pyrimidine fragment annulated with different
carbo- and heterocycles have received considerable attention in
view of their pronounced anticancer and anti-inflammatory
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activities.’**>%1> Commonly applied approaches for the synthesis
of these compounds are based on various electrophilic reactions
of partially hydrogenated triazolopyrimidines at the electron-rich
C6 atom and a substituent in position 5 or 7.'%15>15¢16 However,
the potential of triazolopyrimidines as N-nucleophilic synthons
for the annulation of new rings from the side of the triazole frag-
ment remains poorly studied.

Recently, we demonstrated the possibility of annulating new
rings to the triazole moiety of partially hydrogenated aminotria-
zolopyrimidines (Scheme 1).!7 The proposed strategy was based
on the reactions between readily available 2-aminosubstituted
[1,2,4]triazolo[1,5-a]pyrimidines I-IIl with various degrees of satu-
ration of the pyrimidine ring,'®*'® and 1,2- or 1,3-biselectrophilic
reagents.

B-Ketoesters and alkoxymethylenemalonates are useful biselec-
trophilic reagents for the synthesis of various types of heterocycles,
especially pyrimidine derivatives.'*!° However, potential reactions
between aminotriazolopyrimidines I-IIl and pB-ketoesters or
alkoxymethylenemalonates have not yet been investigated.

In the current article, we describe a new approach for the
preparation of multi-substituted polycondensed heterocycles with
various annulations of the triazole and pyrimidine rings via the
reactions between aminotriazolopyrimidines I-IIl and B-ketoesters
or diethyl ethoxymethylenemalonate. The structural features and
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Scheme 1. Synthesis of polycondensed heterocycles IV-VII from aminotriazolopyrimidines I-IIl and various biselectrophiles.

new rearrangements of the obtained polycondensed heterocycles
are also discussed.

Results and discussion

Partially hydrogenated 2-aminosubstituted triazolopyrimidines
1a-c'®" and 2a-d as well as aromatic aminotriazolopyrimidine 3'%¢
were used as substrates with various degrees of saturation of the
pyrimidine ring. Commercially available B-ketoesters 4a-c and
diethyl ethoxymethylenemalonate 5 were applied as 1,3-
biselectrophilic reagents (Fig. 1).

Compounds 2a-d were obtained using a two-step procedure
including condensation of acetoacetic ester with benzaldehydes
in the presence of the AcOH-piperidine catalytic system to give
intermediate enones 6a-d,?° followed by the one-pot condensation
of 6 with diaminotriazole 7 in DMF to give compounds 2a-d in 71-
83% yield (Scheme 2).

Attempts to perform the condensation of partially hydro-
genated aminotriazolopyrimidines 1a and 2 or aromatic 3 with
B-ketoesters 4a-c in ethanol, THF, or acetonitrile, analogously to
the previously described procedures for the preparation of enami-
noesters of 1-substituted 3,5-diamino[1,2,4]triazoles,!°“'°¢ were
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1a: Ar =R = Ph;
1b: Ar = Ph, R = Me;
1c: Ar =4-MeOCgHy4, R = Ph;

2a: Ar = Ph;

2b: Ar = 3-MeO-CgHy;
2c: Ar = 3-CI-CgHy;
2d: Ar = 3-Br-CgHy,

Fig. 1. Starting compounds.
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Scheme 2. Synthesis of starting compounds 2a-d.
unsuccessful due to insufficient solubility of the

aminotriazolopyrimidines. Heating compound 2a with ketoester
4a in DMF at 90°C afforded a complex mixture from which
enaminoester 8d was isolated in 63% yield (Scheme 3). At higher
temperatures, significant tarring of the reaction mixtures was
observed. However, at lower temperatures, the reaction time was
too long. In contrast to ketoesters 4a-c, the condensation of
diethyl ethoxymethylenemalonate 5 with amines 1a-c, 2a, b, d, 3
in DMF at 90 °C afforded well-crystallized enaminoesters 8a-c, e-
h in 69-82% yield (Scheme 3).

The cyclization of enaminoesters 8 was investigated under a
variety of reaction conditions (ESI, Table SO1). The cyclization
failed upon heating compounds 8 in acidic and neutral conditions,
or in the presence of KOH: complex mixtures were obtained from
which only aminotriazolopyrimidines 1-3 were separated after
neutralization and crystallization. However, we observed that
heating compounds 8 in the presence of sodium ethoxide in abso-
lute ethanol and subsequent neutralization resulted in formation
of the corresponding 10-oxo0-[1,2,4]|triazolo[1,5-a:4,3-a’]dipyrim-
idines 9 or 10 (Scheme 4). The highest yields of compounds 9
and 10 were observed upon heating compounds 8 with sodium
ethoxide in absolute ethanol (8:EtONa=1:3) at reflux for 0.5 h.
Based on the optimized conditions (ESI, Table SO1), the selective
cyclization of enaminoesters 8a-g into the 10-oxo-[1,2,4]triazolo
[1,5-a:4,3-a’|dipyrimidines 9a-c and 10a-d was performed in good



Download English Version:

https://daneshyari.com/en/article/5257965

Download Persian Version:

https://daneshyari.com/article/5257965

Daneshyari.com


https://daneshyari.com/en/article/5257965
https://daneshyari.com/article/5257965
https://daneshyari.com/

