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SYNTHESIS OF 4(1H)-PYRIDONES BY CARBONYLATION OF
2-AZA-13-DIENES.
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Departamento de Quimica Organometdlica, Facultad de Quimica, Universidad de
Oviedo, 33071-Oviedo, Spain

Summary: The synthesis of 4(1H)-pyridones 5 from electronically neutral 2-azadienes 1 and the system
N,N’<carbonyldiimidazole/BF30E}, is described. The participation of N,N -carbonyldiimidazole in two carbon-carbon

bonds formation reaction is reported for the first time.

The pharmacological properties of functionalized pyridines makes of great interest the
development of new synthetic routes for the preparation of these systems. Specifically, the

4(1H)-pyridones are interesting by their utility in the preparation of different types of B-lactamic
antibiotics.!

Some of the methods developed for the synthesis of these systems imply pyrolytic
reactions involving enamines,2 [3+3]-fragment additions of ketimines to deficient acetylenes,3
[4+2])-atoms fragments nucleophilic additions of dianions to lactim esters or nitriles,4 or, more
usually, modification of previously prepared heterocycles.? In contrast, very few examples of a
[5+1]-heterocyclization reactions have been reported 2 and most of them proceed through the
formation of two C-N bonds, normally by nucleophilic addition of amines or ammonia to several
substrates. 60

Here we wish to report a new and very simple synthesis of 4(1H)-pyridones through a
[5+1]-reaction of electronically neutral 2-azadienes 1 and N,N “carbonyldiimidazole 2.

The reactivity and synthetic utility of this type of systems 1 have been studied in our
Department for several years.” We have indicated that these systems are able to undergo
[4+2]-cycloaddition reactions with electron-poor dienophiles.®

Likewise, in some occasions they are suitable to experiment [5+1]-heterocyclization
reactions (Fig. 1); thus, for example, compounds 1 react with imines to give pentasubstituted
pyridines.? In the same way, the reaction of 1 and halogenophosphines lead to 1,4-azaphosphinine

derivatives through a cyclocondensation process. 10
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Fig. 1

In the course of our studies about the [4+2]-cycloaddition reactions of 2-azadienes 1 with
heterocumulenes and carbonyl compounds, we tried N,N "-carbonyldiimidazole 2 because this
reagent could behave as a carbon dioxide equivalent (see Scheme 1).11 However, we found that
the reaction of 1 with 2, led to the 4(1H)-pyridones § (see Scheme 1, Table 1), instead of
corresponding [4+2]-cycloadduct 3 or its derivative 4.
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Scheme 1

The reaction takes place in the presence of 1 eq. of BF;0Et, (ratio 1:2: BF;0Et, =
1:1.2:1.2), proceed in smooth conditions, THF as solvent and room temperature for several hours,
and give rise with high yields (see Table 1) to compounds § isolated as white crystalline solids. 12
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The 4(1H)-pyﬁdones § were fully characterized on the basis of their spectroscopic data

and mass-spectrometry.13
The course of this reaction is strongly influenced by the Lewis acid. Thus, when the

reaction was carried out in absence of BF;0Et, as catalyst, the starting materials were completely

recovered.

The formation of these compounds implies a [5+1]}-cyclocondensation process with the
formation of two carbon-carbon bonds. In this context, it is worth nothing that the
N,N’-carbonyldiimidazole has been extensively used as a "carbonyl transfer reagent" for
carbon-heteroatom bond forming reactions 14 but its use in the formation of carbon-carbon bonds
does not appear to be well precedented in the literature.

As far as we are aware, only one example of the participation of
N.,N “carbonyldiimidazole in reactions of one carbon-carbon bond formation have been reported in
the literature, in the critical step of total synthesis of (+)-Actinobolin.!5

Table 1. 4(1H)-pyridones 5.

Compd. Rl R2 yield (%) m.p. (°C)
Sa Ph Me 80 260-2 (d)
Sb p-MeC6H4 Me 83 342-4 (d)
Sc Ph Et 90 260-2 (d)
5d Ph n-Pr 85 234-6 (d)
Se  ¢-CgHpp Me 75 270-2 (d)
2 Referred 10 2-azadiene 1.

Finally, when the N,N “-thiocarbonyldiimidazole was used in the reaction with 1 in the
same conditions as above, the starting materials were recovered, due, probably, to the lower
reactivity of double bond carbon-sulphur in relation with the oxygenated homologue.

In conclusion, we report in this communication a new and very simple synthesis of
4(1H)-pyridones § from 2-azadienes 1, by reaction with the system N,N’-carbonyl-

diimidazole/BF;OEk,.
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