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Abstract: The condensation of N-triphenylphosphoraniliden-benz-
amidine with acyclic a,b-unsaturated aldehydes produces dihydro-
pyrimidines in good to high yields. The methodology has been
extended to alicyclic and heterocyclic aldehydes.
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The condensation of amidines with a,b-unsaturated alde-
hydes is an attractive [3+3]-fragment approach to dihy-
dropyrimidines. However, until recently, only few works
dealing with this reaction have appeared in the literature
and the lack of growing up of this methodology was attrib-
uted to the instability of the dihydropyrimidine ring.1

Some years ago Weis and co-workers successfully devel-
oped a new synthetic strategy for these condensation reac-
tions, starting from the observation that the inaccessibility
of these compounds was related to the synthetic approach
used rather than to the intrinsic nature of the dihydropyri-
midine ring.2 The two key steps in the reaction mechanism
were performed in separate stages: a preparation under
mild conditions of hydroxytetrahydropyrimidine fol-
lowed by thermal or catalysed dehydration to 1,4(1,6)-di-
hydropyrimidine.

Following our studies directed towards the development
of new synthetic methods of nitrogen heterocycles from
amidine systems,3 we thought that functionalized dihy-
dropyrimidines could be easily prepared in a one-pot reac-
tion between the iminophosphorane derived from
benzamidine and a,b-unsaturated aldehydes. The use of
iminophosphoranes has been emerging as a valuable tool
for the construction of nitrogen-containing heterocycles.4

We have previously published the synthesis of quinazo-
line and dihydroquinazoline ring starting from imino-
phosphoranes of N-aryl substituted benzamidines.5 Based
on these results, we now wish to report the preparation of
dihydropyrimidines 3a–g by the reaction of iminophos-
phorane 16 with acyclic a,b-unsaturated aldehydes 2a–g
(Scheme 1).7,8

The reaction mechanism probably involves an aza-Wittig
reaction followed by a 6e-p-electrocyclic ring closure of
the azatriene intermediate to give dihydropyrimidines.
We describe these latter compounds as a mixture of 1,6-
and 1,4-dihydroisomers because combined X-ray, IR, UV
and NMR data demonstrated that 1,6-dihydropyrimidines
exist in solution and in the solid state in enamine-imine
tautomeric equilibrium with the 1,4-isomers.1

We also report the extension of this methodology to the
cyclic a,b-unsaturated aldheydes 2h–l. Alicyclic alde-
hydes 2h–i are less reactive than acyclic aldehydes and
the condensation was successfully attempted using tetra-
line at reflux. Under these conditions 4,5-tetra- and 4,5-
pentamethylene fused pyrimidines 4a–b were obtained in
high yields. Further, 4,6-unsubstituted pyrimidines 4c–d
were isolated from the reactions between 3-formyl-6-me-
thylchromone 2j and 3-formyl-dihydropyrane 2k with im-
inophosphorane 1 (Scheme 2). Finally, 1 reacts with (R)-
2-(benzyloxy)-2,5-dihydrofuran-4-carboxaldehyde 2l,
with lower overall yields, giving rise to pyrimidines 4e
and 4f, both arising from the initially formed dihydropyri-
midine by loss of molecular hydrogen or benzylformate
(Scheme 2).

Scheme 2

The obtained results are collected in the Table.

Scheme 1
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In conclusion, this synthesis, starting from the easily ob-
tainable iminophosphorane 1 and acyclic a,b-unsaturated
aldehydes 2a–g, enables a general and easy access to
1,6(1,4)-dihydropyrimidines. Particularly noteworthy is
the success of this one-pot protocol with a,b-unsaturated
aldehydes ranging from unsubstituted to alkyl, aryl and
substituted aryl aldehydes. Extension of this methodology
to cyclic aldehydes 2h–l allows the preparation of the
fused pyrimidine 4a9, and of the new fused derivatives 4b
and 4e. Finally, the presence of an oxygen atom in the g
position of the aldehyde moiety (2j–k) prevents the isola-
tion of the expected tricyclic and bicyclic dihydropyrim-
idines which evolve to the corresponding pyrimidines by
fission of the oxygenated ring.10 Further work is in
progress in order to evaluate the scope and limitations of
these reactions and, in particular, with the aim to extend
the synthetic procedure to the preparation of fused dihy-
dropyrimidines and/or pyrimidines.
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