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Microwave-assisted synthesis of aminopyrimidines
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Abstract—Series of mono- or di-substituted aminopyrimidine derivatives were synthesized through microwave-assisted aromatic
nucleophilic substitution or Suzuki coupling. © 2002 Elsevier Science Ltd. All rights reserved.

Substituted amino pyrimidine structures are common in
marketed drugs, such as anti-atherosclerotic aronixil,
anti-histaminic thonzylamine, anti-anxielytic buspirone,
anti-psoriatic enazadrem, and other medicinally rele-
vant compounds (Scheme 1).1

Conventional syntheses include ring formation reac-
tions and thermal nucleophilic aromatic substitution
reactions of amines with halogenated pyrimidines.1,2

Nucleophilic aromatic substitution reactions of electron
deficient halogenated pyrimidines are usually rapid and
high yielding. However, in the case of electron rich or
even neutral halogenated pyrimidines (c.a. with alkyl,
alkoxyl or amino substituents), the substitution reac-
tions require prolonged heating for hours or days.
Recently, we were interested in a drug discovery lead
structure modification which required the efficient syn-
thesis of substituted mono- and di-aminopyrimidines.
With regard to convenience, we choose to pursue the
direct addition of amines to the easily obtained halopy-
rimidines (Scheme 2).

Microwave-assisted organic synthesis is an increasingly
popular field as indicated by numerous publications in
the last few years.3 Many different types of thermal
organic reactions have been accelerated through the use
of microwave irradiation.4 A significant majority of the
examples have been carried out using domestic
microwave ovens. Due to variations in wattage, field
distribution, and vessel construction the experiments
are sometimes difficult to reproduce. Commercially
available focused-field microwave heating instruments
provide safer and more uniform conditions.5 We chose

to use the latter to optimize our required synthesis of
aminopyrimidines.6

The reactions were carried out in 2-propanol (0.5–3 M)
in the presence of diisopropylethylamine (2 equiv.).7

Most reactions achieved complete conversions within 2
h as shown in Table 1.

Scheme 1.

Scheme 2.
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Table 1. Reactions of various halopyrimidines under microwave irradiation

Reactions of secondary amines (entries 2, 4, 7, 10) are
much faster than primary amines (entries 1, 3, 6, 9, 12)
while aniline (entry 8) is somewhere in between. The
most difficult reactions were adding a second primary
amino group to an aminopyrimidine (entries 6, 9, 12),
which resulted only in modest conversion even with
prolonged irradiation.

When two halogens are at meta positions (2,4- or
4,6-dichloropyrimidine), different amines can be selec-
tively added by purifying the mono-amination interme-
diates. For the reactions with 4,6-dichloropyrimidine,
the first addition (entry 5) is substantially easier than the

addition of the second amino group (entries 8, 9, 10). A
slight excess of dichloropyrimidine (1.1 equiv.) was used
for the first amination and there was no detectable
amount of bis-aminated product (entry 5). With 2,4-
dichloropyrimidine, we anticipated that both 4- and
2-substituted product would be produced. As listed in
Table 2, reaction of 4-phenylpiperazine with 2,4-
dichloropyrimidine afforded two separable isomers,8

whose ratio depends on the solvent used. While it is
obvious that 4-position is more active towards substitu-
tions (entries 1, 2), the product ratio could be improved
by running the reaction in a more polar solvent to
produce much more polar 4-amino isomer (entry 1).
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Table 2. Solvent influence of regioselectivity in reactions of 2,4-dichloropyrimidine with phenylpiperazine

Table 3. Suzuki coupling of various aminopyrimidines with phenyl boronic acid

We were curious to see if the halogenated aminopyrim-
idines were suitable substrates for further arylations by
the Suzuki coupling reaction. To the best of our knowl-
edge there has been only one report on the synthesis of
C-aryl pyrimidines with halogenated pyrimidines
through Suzuki coupling.9 The reactions under conven-
tional heating take many hours to days and no amine
substituted halopyrimidines were reported.9 The reac-
tions outlined in Table 3 generally achieve complete
conversion within 15 min.10

In conclusion, we have demonstrated that microwave
irradiation can greatly facilitate the synthesis of various
substituted aminopyrimidines through nucleophilic aro-
matic substitutions and Suzuki coupling reactions.
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