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WITH MERCURIC CHLORIDE IN DIMETHYL SULFOXIDEl
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Pteridine or theophylline derivatives were obtained from
the reaction of Schaiff bases of 5,6-diamino-l,3-dimethyluracil
with HgClz in dimethylsulfoxide via radical or ionic mechanisms
which were confirmed by the studies of time dependent ESR and
NMR spectra. These reactions are useful for the preparation of

nucleoside analogs.

In relation to synthetic studies of nucleoside analogs, cyclization of
Schiff bases of 5,6-.diamino-i,3-dimethyluracil with aldehydic sugars in the
presence of NBS or DDQ afforded theophylline C-nucleoside or pteridine C-nuc-

4 5

leoside analogs, respectively.3 Karrer et al., Angier et al.,” and Baugh et
3;-6 have been reported a reaction of diaminopyrimidine and (+)-glyceraldehyde
to form pteridine derivatives without proof of the intermediate.

The nucleoside binding metal ions are of prime bioleogical importance and

7

NMR studies on the binding have been reported by Li et al.’ and Shimokawa et

21.8 Recently, we reported the interactions of HgClz and CdClz with several
naturally occurring nucleosides by means of NMR studies.9

In this report we would like to show the formation of pteridine or theo-

phylline derivatives under mild conditions, from the reactions of Schiff bases
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and HgClz in DMSO,

In the course of the reactions,
mercury was observed accompanied with pteridine or
Schiff bases used i1n this study were prepared from

dimethyluracil and diaminomaleon:trile (DAMN)) and

separation of metallic
theophylline derivatives,
diamines (5,6-diamino-1,3-

aldehydes (D-glucose, D-

arabinose, L-arabinose, (+).glyceraldehyde, glycoclaldehyde, and benzaldehyde)

in methancl with introducing nitrogen.

The reactions of Schiff bases with HgCl;

in DMSO were studied by means of the time dependent NMR and ESR spectra.

In a typical experiment,

Schiff base of 5,6-diamino-1,3-dimethyluracil

with D-glucose {la} was treated with an equivalent of HgClz in DMSO at room

temperature to yield a pyrimidopteridine (2)10 quantitatively with separation

of metallic mercury,.

radical intermediate as shown in Chart 1.

The reaction mechanism suggests the formation of a bi-
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Chart 1

by the time dependent ESR spectra. Two signals were

signal increased gradually and another signal decreased

Yielding of pyrimidopteridine (2) was in proportion teo the

reported a

simi'lar radical structure from osazones with potassium tert-butoxide in DMSO by

using ESR spectra.,
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The reaction of acetates (3a,b,c) gave theophyllane nucleoside analogs

(4a,b,c) in 35-40% yields under the same reaction conditions, but radical peaks

could not be observed under similar conditions in the ESR spectra. The struc-

es of 4a,b,c agreed with the theophylline nucleoside analogs which were

3

tur

obtained by the reaction of Schiff base acetates with NBS.
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28 min

3 min J/v__‘ 43 min ‘/\/"‘ '
\ [ 56 min \J\f—‘

Schiff base of 5,6.diamino-Lt,3-dimethyluracal with {(#)-glyceraldehyde (5)

Figure 1

was treated with HgClz under the same conditions to afford 1,3,7-trimethyl-

pteridine-2,4.-dione (6)12

(63% yield) and 15% of bis-theophylline derivative
(?).13 The intermediate (B} was determined by the time dependent NMR spectra.
Methylene protons at 7-position were estimated at 4.73 ppm (singlet), and methyl
protons at 7-position of 6 were estimated at 2.45 ppm, {Chart 2}

A similar reaction occurred when Schiff base of DAMN with (%)-glyceralde-
hyde (8) was treated with HgClz under the same conditions, and 2,3-dicyano-5-
methylpyrazine (9) was obtained in 63% yield via 1onic mechanism from the ESR
spectra by using the spin trapping reagents. The reaction of Schiff base of 5,6-
diamine-1l,3-dimethyluracil with glycolaldehyde (10) under the zame conditions
formed 1,3-dimethylpteridine-2,4-dione (11)14 in 62% yield.

Schiff base of 5,6.diamine.l,3-dimethyluracil with benzaldehyde (12) was
treated in a similar manner, the reaction proceeded under an ionic mechanism
(from ESR spectra by using the spin trapping reagents) and B-phenyltheophylline

(11 1” was obtained quantitatively.
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