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Abstract: The treatment of a,b-unsaturated trifluoromethyl ketones
with amidines in acetonitrile gave the corresponding 4-hydroxy-4-
(trifluoromethyl)-3,5,6-trihydropyrimidines, followed by succes-
sive dehydration with phosphorus oxychloride-pyridine-silica gel
and oxidation with manganese(IV) oxide, producing 2,6-disubsti-
tuted 4-(trifluoromethyl)pyrimidines in good to excellent yields. 
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Trifluoromethylated nitrogen-containing heterocycles,
such as pyridines, pyrimidines, pyrazoles, pyrroles, and
related compounds, have gained much attention due to
their versatile utility in agricultural and medicinal chem-
istries. In close connection with these circumstances, re-
markable progress has been made in the development of a
facile access to the trifluoromethylated aza-heterocycles
using trifluoromethylated building blocks. However, few
successful examples are known of the efficient dehydra-
tion from the a-trifluoromethylated a-hydroxy intermedi-
ate 1 under neutral or weakly basic conditions, which has
formed by the reaction of a-trifluoromethylated ketones
with various reagents, because of the potent electron with-
drawing  properties  of  the trifluoromethyl group
(Scheme 1).

Scheme 1

During the course of our current studies on the synthesis
of trifluoromethylated nitrogen-containing heterocycles,
we have recently reported a facile route to the 2-(trifluo-
romethyl)-1,4-dihydro-, 2-(difluoromethyl)-, and 6-(tri-
fluoromethyl)-pyridines via effective dehydration from 1
using phosphorus oxychloride (POCl)-pyridine-silica gel
(SiO).

This communication discloses the one-pot preparation of
2,6-disubstituted 4-(trifluoromethyl)pyrimidines 5 by the
reaction of b-substituted a,b-unsaturated trifluoromethyl

ketones 3 with amidines, including the tandem efficient
dehydration–oxidation reaction from the adducts 4 using
this system (Scheme 2).

Scheme 2

The following procedure is representative of the one-pot
condensation of trifluoromethyl ketone 3 with amidines.
A suspension of benzamidine hydrochloride (1.0 mmol)
and sodium hydroxide (NaOH) (1.1 mmol) in acetonitrile
(MeCN) (3 ml) was stirred at room temperature for 1 h,
then, to the mixture was slowly added ketone 3a (1 mmol)
at  that  temperature.  After  the mixture was refluxed for
3 h, POCl (4.0 mmol), pyridine (8.0 mmol), and SiO(Mer-
ck Art. 7734) (1.2 g) were sequentially introduced into the
mixture at room temperature, then the resulting suspen-
sion was stirred at reflux temperature for 24 h. Manga-
nese(IV) oxide (MnO) (1.4 g) was added to the
suspension, and the mixture was refluxed for an additional
2.5 h. The entire mixture was concentrated under vacuum
to give the residue, which was chromatographed on silica
gel  using  hexane:benzene (1:2),  producing the 2,6-
diphenyl-4-(trifluoromethyl)pyrimidine (5a) (0.258 g) in
86% yield.
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The  results  for  the  one-pot  synthesis  of  2,6-disubsti-
tuted 4-(trifluoromethyl)pyrimidines  are  summarized   in
Table 1.

Various aromatic (Entries 1-5 and 10-13), heteroaromatic
(Entries 7 and 8), and aliphatic (Entry 9) ketones 3 react
well with benzamidine hydrochloride to give the corre-
sponding 5 in moderate to good yields. Unexpectedly, the
reaction of 3f did not proceed readily to give fair yields of
5f under the usual conditions, being accompanied by un-
identified products, which could be improved by lowering
the reaction temperature in the preparation of 4 from 3
(Entry 6). Other aromatic amidines smoothly underwent
the condensation reaction affording good yields of 5 (En-
tries 10-13). The reaction of acetamidine hydrochloride,
unfortunately, provided an unsatisfactory result, probably
due to its high basicity or low stability, and the yield was
not increased at all in spite of the reaction conditions be-
ing varied (Entry 14).

In summary, we demonstrated an effective dehydration of
the 4-hydroxy-4-(trifluoromethyl)-3,5,6-trihydropyrim-
idines, which were formed by the reaction of a,b-unsatur-
ated trifluoromethyl ketones with amidines, by the POCl-
pyridine-SiO system, and the successive oxidation of the
formed dehydrated products in the presence of MnO lead-
ing to the corresponding 2,6-disubstituted 4-(trifluoro-
methyl)pyrimidines in good yields. The present one-pot
reaction can serve as a convenient and alternative method
for the synthesis of 2,6-disubstituted 4-(trifluorometh-
yl)pyrimidines.
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Entry

1
2
3
4
5
6
7
8
9
10
11
12
13
14

R2

Ph
Ph
Ph
Ph
Ph
Ph
Ph
Ph
Ph

4-MeOC6H4

4-MeC6H4

4-ClC6H4

4-CF3C6H4

Me

R1

Ph
4-MeOC6H4

4-MeC6H4

4-ClC6H4

4-CF3C6H4

4-NO2C6H4

2-Thienyl
2-Furyl
c-Hex

Ph
Ph
Ph
Ph
Ph

Pyrimidine 5

5a
5b
5c
5d
5e
5f
5g
5h
5i
5j
5k
5l

5m
5n

Yielda(%) of 5

86
75
63
71
79

40 (70)b

67
69
75
63
65
50
61
 9c

a  Isolated yields.  b  Carried out at room temparture only in 
the preparation of 4.  c  Determined by 19F NMR.

Table 1.  One-pot preparation of 4-trifluoromethylated pyrimidines 5
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