4-Alkoxy-1,1,1-Trihalo-3-Alken-2-ones as Building Blocks for
Trihalomethylated Heterocycles.

Synthesis of 4-Trihalomethyl-2-Pyrimidinones.

Iraci L. Pacholski, Ivani Blanco, Nilo Zanatta* and Marcos A.P.Martins

Departamento de Quimica, Universidade Federal de Santa Maria,
Santa Maria, RS, Brasil

Received: October 11, 1991

4-Trialometil-2-pirimidinonas(6,7) foram preparadas, em bons rendimentos, a partir de 4-al-
coxi-1,1,1-trialo-3-alquen-2-onas(2,3), e uréia. Os compostos 2,3, provaram ser blocos
sintéticos versateis para a preparagdo de anéis pirimidinicos substituidos pelos grupos trifluor-

metil e triclorometil.

4-Trihalomethyl-2-pyrimidinones(6,7) were prepared by the reaction of 4-alkoxy-1,1,1-
trihalo-3-alken-2-ones (2,3) and urea in good yields. Compounds 2,3 proved to be versatile
building blocks for the construction of pyrimidine rings having a trifluormethyl and

trichloromethyl substituents.
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Introduction

The most typical and widely known method for obtaining
pyrimidines is the synthesis involving the so-called [3+3] atom
fragment'2. In this case, one of the three atom fragments is
usually a 1,3-diketone or a derivative in which the keto groups
are replaced by aldehyde, ester, nitrile or imino group, and the
ot§1er three atom fragments is a dinucleophile of the type N-C-
N34,

In this work, we explore the synthetic potential of 4-alkoxy-
1,1,1-trihalo-3-alken-2-ones  (2,3) for preparing 4-
trihalomethyl-2-pyrimidinones (6,7), by the cycloconden-
sation reaction with urea (Scheme). A systematic study using
precursors with different structures, was carried out to examine
the scope of these cyclo-condensation reactions. The com-
pounds 2 and 3, are widely used in many applications such as
protective groups for amino acids synthesis®, in hetero-Diels-
Alder reactions with various vinylethers®, and for the synthesis
of 3-alkoxypropenoic acids™®, 3,3-dialkoxypropanoic esters®,
and  1,1,1-trifluoro-4-amino-3-buten-2-ones'®.  To  our
knowledge compounds 2 and 3, have never been used for the
synthesis of pyrimidine rings, although the reaction of these
compounds with hidroxylamine to give 5-trihalomethyl
isoxazolines and isoxazols has been the subject of a recent
publication'!.

Preliminary tests of the biological activity of the pyrimidines
6 and 7 showed that some of these compounds have strong an-
tifungal activity and minor changes of the ring substituents
give rise to substantial modifications of ‘the biological ac-
tivity'2
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Results and Discussion

The enolethers 1 used in this synthesis are commercially
available or were prepared from the respective aldehyde or
ketone.

Compounds 2 and 3 were prepared from the parent
enolether by the acylation reaction with trichloroacetyl
chloride or trifluoroacetic anhydride in the presence of
pyridine. A general procedure for preparing the compounds 2,
3 by trihaloacetylation of the enolethers (1) was reported in a
previous work'!, which is a modification of the procedure
found in the literature'>'°. The cyclization was carried out by
refluxing 2 or 3 was carried out under reflux for 20 h with an
excess of urea in methanol and catalytic amounts of HC1. The
compounds 4 and 5 could be obtained only when R>=Me. The
dehydration of 4 and § by concentrated sulfuric acid led to the
corresponding compounds 6b and 7b. For all the other cases,
the cyclo-condensation reaction of 2 and 3 with urea produced
exclusively the compounds 6 and 7, respectively. Selected
physical and spectral data of 6 and 7 are presented in Table 1.

Further cyclo-condensations of 2 and 3 with other
dinucleophiles, such as, thioureas, amidines, guanidine,
hydrazine, etc., are under investigation.

Experimental

General procedure. 4-trifluoro- or 4-trichloromethyl
pyrimidin-2-ones (6,7). Compounds 2 or 3 (5 mmol) and urea
(10 mmol), were dissolved in 10 ml of methanol. To the mix-
ture was added 1 m1 of concentrated HC] and then refluxed
for 20 h. The solvent was partially evaporated and the product
‘was allowed to crystallize by cooling the solution. The solid
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Table 1: Selected physical® and spectralb data of 6,7a-c.

Compound Yield® mpd TH-.NMR Be.NMR
(%) °C) 3 (ppm),(m) & (ppm)
I(Hz)
HS Hé6 ‘Me c2 c4 cs cé6 CX3
6a 61 214-216 6.9d)  8.4(dq) 156.6 161.6 99.5 153.3 119.7
(6.5) (6.5:<1)
6b 66 158-160 - 83(s)  22(q) 1572 158.5 111.4 154.5 1204
(1.9)
6¢ 71 152 68(q) - 24(d) 1508 160.8 99.6 165.1 119.9
(<D (<)
7a 90 227-230 70(d)  83@) - 156.6 171.0 98.8 151.3 95.7
6.5) (6.5)
7h 70 196-198 - 8.0(q)  24d) 1542 164.7 107.9 150.7 95.1
<D <)
7e 66 197-200 67(s) - 2.4(s) 156.3 170.6 98.4 163.0 95.9

A Satisfactory microanalyses (C+0.24, H+0.16, N10.23) were obtained for all compounds.
® NMR-Spectra were recorded on a BRUKER AC80 (‘H at 80MHz and *’C at 20MHz) in DMSO-Do/TMS.
¢ Isolated yield of analytically pure compounds.
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m.p. were determined on a Reichert Thermovar apparatus and are uncorrected.

was filtered, washed with cold water, and recrystalised from
methanol to give 6 and 7, respectively. The intermediates 4b
and Sb, could be isolated and easily dehydrated at room
temperature by stirring with conc. H,SO4 for 4 h, to give a
quantitative yield of 6b or 7b.

5b was isolated in 60% yield, mp 200-202°C; 'H-
NMR(DMSO-Dg) & 1.8(d,;3H), 3.2(s,OH), 5.5(dq,1H),
7.6(sNH), 9.0(dNH), C-NMR(DMSO-ds) & 151.9(C2),
95.4(C4), 99.8(C5), 130.3(C6), 106.1(C7), 15.1(C8).

4b was isolated as a mixture of 4b and 6b in 1:1 ratio (66%
yield), when lower concentration of HCI was used, otherwise
6b was the only compound detected. Physical data of 4b ob-
tained from the mixture: 'H-NMR(DMSO-Ds) 8 1.8(s, 3H),
32(s, OH), 6.5 (dq, 1H), 8.0 (s, NH), 9.0(dNH), '3C-
NMR(DSMO-Dg) 8 151.6(C2), 88.1(C4), 97.2(CS),
129.1(C6), 124.4(C7), 12.9(C8).

Acknowledgements

We thank Dr. P. Fischer, Dr. G. Clar, and Prof. F. Effen-
berger for helpful discussion and for providing the elemental
analysis. We also thank CNPq and CAPES for the Scholar-
ships to I.L.P. and 1.B.; GTZ/FRG and CNPq for the financial
support.

References

1. D.JBrown, In Comprehensive Heterocyclic Chemistry,
Vol. 3, Chap. 2.13, Pergamon Press, 1984.



120 Pacholski et al. J.Braz.Chem.Soc.

2. RM.Acheson, An Introduction to the Chemistry of Hete-
rocyclic Compounds, Wiley, 3Ed., 1976.

3. D.J.Brown, Chem. Heterocycl. Comp. 16, 31 (1962).

4. D.J.Brown, Chem. Heterocycl. Comp. 20, 16 (1970).

5. M. G. Gorbunova, 1. 1. Gerus, S. V. Galushko and V. P. Kukhar,
Synthesis 207 (1991).

6. M. Hojo, R. Masuda and E. Okada, Synthesis 215 (1989).

7. M. Hojo, R. Masuda, S. Sakaguchi and M. Takagava, Syn-
thesis 1016 (1986).

8. M. Hojo, R. Masuda and E. Okada, Synthesis 46 (1991).
9. L.F.Tietze, H. Meier, and E. Voss, Synthesis 274 (1988).

10. I. I. Gerus, M. G. Gorbunova, S. I. Vdovenko, Y. L.
Yagupol’skii and V. P. Kukhar, Zh. Org. Khim. 26, 1877
(1990).

11. A. Colla, M. A. P. Martins, G. Clar, S. Krimmer and P.
Fischer, Synthesis 6,483 (1991).

12. A. Meyer, BASF, Ludwigshafen, Germany, Personal com-
munication.

13. F. Effenberger, R. Maier, K. H. Schénwilder and T.
Ziegler, Chem. Ber. 1185, 2766 (1982).

14. M. Hojo, R. Masuda, Y. Kokuryo, H. Shioda and S. Matsuo,
Chem. Lett. 499 (1976).

15. M Hojo, MMasuda, S. Sakagushi and M Takagana, Syn-
thesis 1016 (1986).



