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a b s t r a c t

A multi-component synthesis of biphenyl dihydropyrimidin-2-thiones from 1-phenylthiourea, aldehydes
and ketones or di-ketones has been demonstrated. The reaction proceeded well for aldehydes with elec-
tron donor or acceptor substituents under mild conditions.

� 2018 Published by Elsevier Ltd.

Introduction

Biginelli reaction involves the acid-catalyzed multicomponent
synthesis of 3,4-dihydropyrimidin-2(1H)-ones(thiones) (DHPMs),
employing easily accessible starting materials, such as aldehydes,
urea or analogue and compounds with methylene active hydro-
gens. Thus, this reaction is a powerful tool for the fast and easy
generation of libraries with great structural diversity.1,2 However,
the structural diversity of N-1 aryl substituted DHPMs has been
poorly explored. In fact, only a few investigations have reported
direct N1 alkylation of DHPMs3,4, and the arylation in the N1 posi-
tion has not been reported at all. The literature relates that the
reactions to obtain N1-substituted DHPMs using substituted thio
(ureas)5 have only been performed with ethyl acetoacetate as a
methylene active hydrogen compound.6,7

As the pharmacologic effect of these molecules has been exten-
sively investigated in the last few years, it is very important to
obtain structural diversity in DHPMs.8 This heterocycle class is
defined as a privileged structure, a term that refers to scaffolds
with versatility for interacting with different biological targets, giv-
ing rise to important pharmacological effects.9 In this context, the
synthesis of N1-substituted DHPMs with a replacement of the ester

moiety by ketones is a very useful strategy for pharmacological
in vivo investigation, as the ester group may undergo hydrolysis
to carboxylic acids and inactivation by in vivo metabolism.10

Recent in silico ADMET prediction indicated the hydrolysis of the
ester group of DHPMs as reactions of metabolism catalyzed by
CYP enzymes.11

Results and discussion

In a previous study, a focused library of two sets of N1-aryl sub-
stituted DHPMs was synthesized, using eleven different substi-
tuted phenylthiourea, ethyl acetoacetate and two aromatic
aldehydes.12 In continuation of the projects of our group, with
the aim of obtaining structural diversity in DHPM scaffolds, chem-
ical diversity in the library was achieved by using the versatility of
the Biginelli reaction through exploration of variations at the C-5
position of the biphenyl dihydropyrimidin-2-thione core, using
ketones as building blocks instead of a b-ketoester. Thus, using four
different ketones 1–4 and three aldehydes 6–8 in the Biginelli reac-
tion, with 1-phenylthiourea 5, under mild conditions, it was possi-
ble to create a small focused library of 12 DHPMs 9–20with a good
chemical and structural variety and purity. For this purpose, di-
ketones (2,4-pentanedione 1 and 1,3-cyclohexanodione 2) and
simple ketones were chosen as building blocks (cyclohexanone 3
and 3,4-dihydro-1(2H) naphthalenone 4) (See Fig. 1.).
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Fig. 1. The methylene active compound (A), 1-phenylthiourea (B), and aldehyde (C)
building blocks used in the Biginelli reaction.

Table 1
Synthesis of biphenyl dihydropyrimidin-2-thiones by the Biginelli reaction using four
different ketones (1–4) and three aldehydes (6–8) with 1-phenylthiourea (5).a

Methylene active Aldehyde Product Yield

56%

61%

76%

81%

67%

Table 1 (continued)

Methylene active Aldehyde Product Yield

69%

65%

58%

52%

42%

49%

65%

a Reaction conditions: ketone or di-ketone (1 mmol), aromatic aldehyde (1
mmol), phenylthiourea (1 mmol) in DMF (�1.0 mL) and TMSCl (6 mmol) at room
temperature.

Scheme 1. Propanone 21 and methyl phenyl ketone 22 did not allow to DHPMs 23
and 24.

2760 I.L. Gonçalves et al. / Tetrahedron Letters 59 (2018) 2759–2762



Download English Version:

https://daneshyari.com/en/article/7828639

Download Persian Version:

https://daneshyari.com/article/7828639

Daneshyari.com

https://daneshyari.com/en/article/7828639
https://daneshyari.com/article/7828639
https://daneshyari.com

