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Characterization of a Perhydro-5,6-di(methylene)-2,4-dioxopyrimidine Intermediate

and Its Cycloaddition Reactions Leading to Quinazoline Derivatives1)
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Perhydro-5,6-di(methylene)-2,4-dioxopyrimidine
derivative, a useful intermediate for the synthesis of
some fused pyrimidines, was characterized as the [4+2]
cycloadduct to N-methylmaleimide.

Recently, we have proposed the perhydro-5,6-di(methylene)-2,4-dioxopyrimidine
derivatives 2 as key intermediates for the synthesis of fused pyrimidines such as

2) 1b) These intermediates 2

pyrido[3,4-d]pyrimidine and pyrrolo[3,4-d]pyrimidine.
would be generated via thermal [1,5] hydrogen shift of the corresponding precursors
1. However, any evidence to elucidate the existence of such intermediates has not

been obtained.
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In this communication, we wish to describe the characterization of a similar
type of intermediate and the synthetic utility of its cycloaddition reactions
leading to quinazoline derivatives.

The reaction of 1,2,3,4-tetrahydro-1,3,6-trimethyl- (3a) and 1,2,3,4-tetra-
hydro-1,3-dimethyl-6-morpholinomethyl-2,4-dioxopyrimidine-5-carbaldehyde N,N-
dimethylhydrazone (3b) with N-methylmaleimide (4)(1.1 equiv.) under reflux in
toluene for 2 d gave 1:1 adducts 5a and 5b in 95 and 76% yields, respectively.
The 2,4,6,8-tetraoxo-1,2,3,4,5a,6,7,8,8a,9-decahydro-5H-pyrrolo[3,4-glquinazoline
structure for 5 was confirmed on the basis of analytical and spectral data.3)

The stereochemistries of cycloadducts 5a and 5b were also accomplished by
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comparing the coupling constants with those of

4) 5,5a-cis configuration

the related systems:
for 5a (J5’53= 3.7 Hz) and 5,5a-cis-8a,9-trans
one for 5b (J5,5a= 4.4 and Jga,9" 1.0 Hz).

These assignments were supported by the NOE
measurements of 5b and the inspection using
molecular models. This means that the diene
moiety of intermediate 6 has Z,E-configuration.
The pathway to 6 would be explainable as below:
the [1,5] hydrogen shift of 3b yields another

intermediate diene with E,E- or E,Z-configura-

Results of NOE measurements tion, which is converted to the more stable
(%: enhancement of signal area) isomer, 6.5)

The treatment of 5a with hydrochloric acid in ethanol gave a deaminated
product 7 in 92% yield, which was dehydrogenated with Pd/C in refluxing dioxane to
afford 2,4,6,8-tetraoxo-1,2,3,4,7,8-hexahydro-6H-pyrrolo[3,4-g]Jquinazoline 8 in 85%
yield. One-pot method (68% yield from 3a) as well as the reaction at higher
temperature (e.g., in refluxing diglyme 8a was obtained in 78% yield from 3a) was
effective for the direct preparation of 8. Some examples of cycloaddition

reactions of 6a with olefinic dienophiles in refluxing diglyme are summarized

below. 0 0
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