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Synthesis of 1,3-Dimethyl-7-amino-6-substituted-2,4-pteridinediones

D. S. Bariana

Research Department, Abbott Laboratories Limited

2,4,7-Triamino-6-phenylpteridine (1) (generically named
triamterene) has been shown to have effective diuretic
activity (1,2). As a part of a program for the synthesis of
diuretic agents in this laboratory, compound I was modified

by replacing the 2,4-diaminopyrimidine ring of compound

I by a 1,3-dimethyl-2,4-pyrimidinedione ring, resulting in

the general pteridinedione structure II. The 1,3-dimethyl-

2,4-dioxopyrimidine ring is also a part of the structure of

thiophylline (1II), which is also an effective diuretic agent.
0

o)
N._ _R
CHz-N S CHz-N Ny
g 1y
~
0" N N NHp 0 N ”L‘/
CH3 CH3

Only one member of this series, 7-amino-1,3-dimethyl-2,4-
pteridinedione (II, R = H) has been reported in the litera-
ture (3).

The general procedure of Pachter et al., (4) and other
workers (5,0) for the synthesis of substituted pteridines
was used for the synthesis of the desired pteridinediones.
In the present work 5,6-diamino-1,3-dimethyl wracil (7)
(IV) was suspended in methanolic acetic acid, treated with
aqueous sodium cyanide and then with various aldehydes.
6-Amino-1,3-dimethyl-5-(a-cyanoalkylamino)-uracils (V)
formed readily and erystallized from solution.

The uracils (V) in which R = aryl could not be purified
for microanalysis because partial cyclization of these
compounds to the corresponding pteridinediones occurred
on boiling the sample in any solvent. Pure analytical

samples of the alkyl analogs were prepared without
difficulty (Table I). On treatment with methanolic sodium
methoxide the aryl analogs of compound V cyclized to the
corresponding substituted pteridinediones (II) (Table II),
but this cyclization could not be effected with the alkyl
analogs.

The dihydro intermediate VI could not be isolated.
Consequently, it was not found necessary to use an
oxidizing agent, although previous workers (4) have
reported the use of hydrogen peroxide in such reactions
for the isolation of the final product. It was concluded
that the cyclization of compound V to the dihydro
derivative VI was followed by immediate air oxidation to
the desired product II.

The pharmacological results will be published elsewhere.
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The assignment of the aromatized structure Il to the
final products was supported by the precise determination
by mass spectrum of the molecular weight of compound
IX and the fact that the two extra protons of structure VI
were not detectable in the nmr spectra of compounds
VIII and IX (8).
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874 Notes

EXPERIMENTAL

All melting points were taken with the Thomas Hoover
capillary melting point apparatus. Microanalyses were prepared
at the Microanalytical Laboratories of Abbott Laboratories,
North Chicago, Illinois.

6-Amino-1,3-dimethyl-5-( @-cyanoalkylamino) -uracils (Table I).
General Procedure.

A solution of 5,6-diamino-1,3-dimethyluracil in methanolic
acetic acid mixture (1 ml. acetic acid per 5 ml. methanol) was
added first to an equimolecular aqueous solution of sodium
cyanide and then to an equimolecular methanolic solution of an
aldehyde. The mixture was allowed to stand at room temperature
for about 4 hours. The product was filtered and recrystallized
(see Table I).

1,3-Dimethyl-7-amino-6-substituted 2,4-pteridinediones (Table I1).
General Procedure.

To a solution of sodium methoxide in dry methanol was added
an equivalent weight of the 5{0-cyanoalkylamino)-uracil derivative
(V). The solution was refluxed for 15 minutes and filtered. On
standing, a yellow precipitate was obtained. The product was
filtered and recrystallized (see Table II).
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