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Abstract

By using the Baylis-Hillman acetates as the starting materials, an
improved eco-friendly process for the synthesis of fused pyrimidone
derivatives has been established. These reactions provide considerable
yields (67-78%) of fused pyrimidone derivatives and are easily carried out
under mild, solvent-free conditions.
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Introduction

The development of more environmentally friendly, atom-
efficient processes for the synthesis of various functionalized organic
compounds with a broad variety of uses in both industry and academics has
become a top priority for chemists in recent years.® With this goal in mind,
it is now crucial to apply the concepts of green chemistry when creating
and constructing innovative processes for the synthesis of compounds that
are biologically significant. In this context, it has become standard
procedure to either avoid using hazardous catalysts and solvents in many
chemical processes or to substitute with environmentally friendly
solvents.?

The creation of catalyst-free or solvent-free reactions has gained
significant relevance in modern organic chemistry due to environmental
concerns, as it decreases the usage of organic solvents and reduces the
formation of other toxic by-products.®. Because many biologically active
molecules contain heteroatoms, the synthesis of heterocyclic compounds
using green chemistry principles has become an increasingly attractive and
challenging work. Because of their biological properties and range of uses,
pyrimidones and their derivatives have become highly significant among
these heterocyclic compounds.* Figure 1 depicts a few of the pyrimidone
derivatives that are significant as biologically active.

Numerous  biological activities are demonstrated by
pyrimidinedones, including anti-platelet,® anti-psychotic,® HIV-1 integrase
inhibitors,” selective B3
agonist,® analgetic,” nonselective 5-HT/D2 antagonists,’ anti-
plasmodial,** inhibitors of dipeptidyl peptidase 1V*2, and non-nucleoside
reverse transcriptase inhibitors.*®
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Fig. 1: Some biologically important fused
pyrimidones

Because of these numerous uses, chemists
are very interested in developing new synthetic
techniques to create functionalized pyrimidones
that have biological significance. Different
approaches to the synthesis of pyrimidones and
their derivatives have been documented.'
Nonetheless, there is a need for the creation of
straightforward, affordable, and environmentally
friendly synthetic techniques.

The adaptable substrates known as Baylis-
Hillman acetates are useful for building a variety of
heterocyclic, carbocyclic, and natural compounds.®®
A facile technique for producing fused pyrimidones
was described by Basavaiah and colleagues. It
involved reacting derivatives of Baylis-Hillman
acetates with 2-amino pyridine in an aqueous
medium.’® The synthesis of 5-benzoyl pyrimidine-
2,4-diones was skillfully demonstrated by Kim and
colleagues using the Baylis-Hillman adducts as the
starting materials.” The present authors also
recently made an attempt and succeeded in
synthesizing fused pyrimidones by using
ultrasound irradiation with excellent yields (75-
88%).18

Thus, using Baylis-Hillman acetates as the
starting materials, the authors herein attempted to
develop an improved method for the titled
compounds without the need for a catalyst or
solvent in the construction of fused pyrimidone
derivatives based on the expertise of the authors in
green synthesis'®?’. Recently, the authors also
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made a review on various synthetic methodologies
pyrimidines®.

Experimental

General procedure for the synthesis of (3a-i): For
thirty minutes, a mixture of 2-amino pyridine
derivative 2 (1 mmol) and Baylis-Hillman acetate 1
(2 mmol) is stirred at room temperature without the
use of a solvent. The crude reaction mixture was
crystallized from methanol to produce the pure
pyrimidone derivatives (3a-i) after the reaction
was completed as indicated by TLC. Finally, the
pure products were well characterized by
comparing the spectral data with our earlier
report’®,

Results and Discussion

We anticipated that the Baylis-Hillman
acetates on reaction with 2-amino pyridine
derivatives would yield the fused pyrimidones
under environmentally acceptable conditions,
keeping in mind the need for a solvent-free and
catalyst-free reaction. As a result, we have created
three substituted Baylis-Hillman acetate derivatives
by using the methods described in published
works.?

With the synthesized derivatives of the
Baylis-Hillman acetates la-c in hand, we
conducted a pilot experiment as shown in Scheme
1 in which we stirred a combination of 1a (1 mmol)
and 2-amino pyridine 2a (1 mmol) at room
temperature in solvent free conditions.The reaction
progress was then monitored by the use of Thin
Layer Chromatography.

The reaction mixture was then solidified
and the TLC showed that the reaction was finished
after 60 minutes of stirring at room temperature.
After completing crystallization in  methanol
solvent, the crude reaction mixture produced 3-
benzyl-2H-pyrido[1,2-a]pyrimidin-2-one 3a with
an isolated yield of 77% (Table 1, entry 1).

COOMe (j\ t, 60-90 min O/\KL
Solvent free )\

R =H, 2-Me, 4-Me R =H, 3-Me, 4-Me 3a-i
Scheme 1: Solvent free synthesis of fused
pyrimidones

Motivated by the initial outcome, we
continued to examine in the present approach with

iRl



CJST

the reactivity of 2-amino pyridine derivatives and
substituted Baylis-Hillman acetates.

Table 1: Synthesis of fused pyrimidone derivatives
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For this purpose, we have employed the
Baylis-Hillman acetates methyl 2-(acetoxy(o-
tolyl)methyl)acrylate  (1b) and methyl 2-
(acetoxy(p-tolyl)methyl)acrylate (1c) as shown in
Scheme 1 and we have chosen 2-amino pyridine,
3-methyl 2-amino pyridine, 4-methyl 2-amino
pyridine for our study in the current optimized
protocol.

Reactions of la with 3-methyl 2-amino
pyridine and 4-methyl 2-amino pyridine proceeded
smoothly under normal circumstances, yielding the
corresponding products in 72% (3b) and 75% (3c)
yields, respectively (Table 1, entry 2,3).

The Baylis-Hillman acetate containing 2-
Me substituent 1b was also treated to the reaction
with 2-amino pyridine, 3-methyl 2-amino pyridine
and 4-methyl 2-amino pyridine under the similar
conditions. It was observed that each reaction
proceeded with efficiency and produced the
corresponding products 3d-f with yields of 76%,
67%, and 74%, respectively.

Additionally, we investigated the
reactivity of Baylis-Hillman acetate bearing 2-Me
substituent as given for 1c with 2-amino pyridine,
3-methyl 2-amino pyridine, and 4-methyl 2-amino
pyridine in the current strategy. The corresponding
products 3g-i were obtained in 78%, 73%, and 75%
yields, respectively, and the results are summarized
in Table 1 as entries 7,8,9.

Using contemporary analytical procedures,
every product obtained is thoroughly characterized.
Further, it is to note that all the reactions were
carried out with Baylis-Hillman acetates 1(1 mmol)
and 2-amino pyridine derivatives (1 mmol) under
solvent free conditions about 60-90 min of stirring
at room temperature and the yields of pure products
obtained and reported in the Table 1 are only after
recrystallization from methanol solvent.

An examination of the previous reports of
the same compounds® it was found that the yields
obtained (67-78%) were somewhat less compared
to the reactions conducted under ultrasound
radiation(75-88%) but not much difference.
However, the reaction times were high for solvent
free reactions (60-90 min) compared to the same
ultrasound reactions (30 min)*® may be because of
energy requirements for the reactions to complete.
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Conclusions

In conclusion, we have developed an
improved method that eliminates the need for a
solvent and catalyst in the synthesis of fused
pyrimidone derivatives. The present protocol is
gentle, effective, easy to follow, and
environmentally friendly. The method offers a
simple way to produce large yields of differently
substituted fused pyrimidone derivatives.
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