Two (or more) heteroatoms are (still) better than one: Pyrimidines and Purines

For the preparation of cytosine, a reported
method employs:

malonaldehyde acetal, hydroxylamine
hydrochloride, diethyl sulfate, sodium
hydroxide, sodium ethoxide, urea.

Can you reconstruct the procedure?
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Propose a synthesis of caffeine using this reaction. For info: the industrial
synthesis starts from chloroacetic acid and a cyanide salt... )




