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Abstract - 4 selective synthesis of the 2-amino-4-bromo- and
4-amino-2-bromo-5,6-dihydro-5-methylpyrido[2,3-d]pyrimidin-7(8H}-
ones (g and g) by temperature contrel in the cyclization reacticon
of the 6-cyanamino-5-cyano-3,4-dihydro-4-methyl-2-pyridone (1)
with hydrogen bromide is described. The structure of the isomer

chtained in each case is assigned unequivocally.

The cyclization reactions of @,4i-dinitriles under the influence of anhydrous hydro-
gen halides have received a considerable amount of attention because of their wide
applications in the synthesis of heter‘ocyclesl. The nature of the internitrile chain
determines the direction of cycligation. So, it is known that a nitrile carbon atom
bonded to sulfur, nitrogen or unsaturated carbon will always bear the halogen atom in

the cyclized product? (Scheme 1}.

Scheme 1
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We have recently reported3 the synthesis of 6-cyanamino-~5-cyano-3,4-dihydro-2-pyridones
(%), and their tautomeric equilibrium with the cyanimince form ({ =:I£)' as the first
step of a new synthesis of pyrido[2,3-d]pyrimidines that our group has been developing
since the last years. The most interesting step of this synthesis is the cyclization
of 1 by addition of hydrogen halides to one of the cyano groups. It is worth pointing
out that 1 presents a cyano group bonded to nitrogen, the other cne being Q, ﬂ —unsatu-
rated, and this kind of internitrile chain is still almost unknown in the literature4.
Thus, the directien of this cyclization has not been predictable and it is the subject

of our study.

We report here the results obtained in the eyclization of 1 with hydrogen bromide.
The reaction is carried out by bubbling & stream of dry hydrogen bromide into a dry
dicxane solution of 1 {0,03 mol in 250 ml). The cyclization product precipitates as the
hydrobromide which is filtered, washed with dioxane, suspended in methanol and treated

with ammonia to give the free base in almost quantitative yield.
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Both of the isomers are obtained as was to be expected from %:E, whose structure is
a mixture of those of (a) and (b}, but the really surprising result is the fact that the
product obtained depends on the thermic level. So, when the reaction is carried out at
10-15°C, the 2-amino-4-bromo-5,6-dihydro-5-methylpyrido[2,3-d]pyrimidin-7(8H)-oned | 2)
is obtained selectively®, whereas temperatures of about 100°C afford selectively the
4-amino—2-bromo-substituted isomer (§). Intermediate temperatures lead to mixtures of
both isomers which have been analyzed by HPLC? , showing a direct relationship between
the temperature and the composition of the mixture.

In order to determine unequivocally the structure of the isomer obtained in each
case, the reaction of §8, antecedent of }, with formamidine acetate was carried out.
The ring closure after the nucleophilic substitution of the methoxyl group led to 5, in
which the chemical shift of the pyrimidinic proton is 8.62 ppm?. This same compound 5
was the one obtained by debromination1® of the isomer prepared at high temperature
whereas the debromination of the other isomer, cobtained at low temperature, led to f,

whose pyrimidinic proton appears at 8.06 ppm.

The fact that the temperature decides upon the direction of the cyclization should not
be understood as the result of a tautomeric equilibrium shift, assuming a fast enough
interconversion rate between the two tautomers (I and EI). It would rather seem that
the rise in femperature allows to surpass an energy barrier generating a change on the
mechanism, either in the sense of which one of the cyano groups undergoes the attack or
in which way the initially attacked cyano éroup evolvesll,

The behaviour of 1 with hydrogen chloride and hydrogen iodide in a wide range of
thermic levels must be studied before undertaking any further explanation, and will be

reported shortly.
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