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A New Synthesis of Disubstituted 8=Aminopurine Derivatives 
By FUMIO YONEDA* and TAKAFUMI MATSUMURA 

(Faculty of Pharmaceutical Sciences, Kumamoto University, Oe-honmachi, Kumamoto, Japan) 
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Summary Treatment of 6-amino-5-nitrosopyrimidines with 
the Vilsmeier reagent (dimethylformamide and phos- 
phorus oxychloride) afforded in general the respective 
8-dimethylaminopurines ; treatment of 6-amino-4-hy- 
droxy-2-methyl-5-nitrosopyrimidine gave 2-chloromethyl- 
8-dime thylamino- 6-hy drox ypurine . 

MOST disubstituted 8-aminopurine derivatives1 have been 
prepared by the introduction of the disubstituted amino 
groups into the preformed 8-chloro- or 8-methylmercapto- 
purine derivatives. We report a new convenient synthesis 
of disubstituted 8-aminopurine derivatives consisting of 
treatment of 6-amino-5-nitrosopyrimidines with the Vils- 
meier reagent. 

Heating 6-amino- 1 , 3-dimethyl-5-nitrosouracil (I) with 
phosphorus oxychloride in dimethylf ormamide (the Vils- 
meier reagent) at 150 "C for 1 h, concentration of the re- 
action mixture by partial evaporation, and then dilution 
with water caused 8-dimethylaminotheophyllineBt (11) 
(m.p. )300") to separate (72%). However, formamide did 
not react in the same way as dimethylformamide to give the 
desired 8-aminotheophylline. Treatment of (I) with di- 
ethylformamide and N-methylformanilide in the presence 
of phosphorus oxychloride led to the formation of S-diethyl- 
amino- (111) (m.p. 254") (43%) and 8-N-methylanilino-theo- 
phylline (IV)2 (m.p. 261") (40%). ll3-Dimethy1-6-methyl- 
amino-5-nitrosouracil (V) and the Vilsmeier reagent led to 
8-dimethylaminoisocaffeine (VI) (m.p. 295') (30%). 

Heating 6-amino-4-hydroxy-2-methylmercapto-5-nitroso- 
pyrimidine (VII) with the Vilsmeier reagent at 130" for 1 h, 
concentration of the reaction mixture by partial evaporation, 
and treatment of the residue with ethanol gave 8-dimethyl- 
amino - 6 - hydroxy - 2 -methylmercaptopurine (VIII) (m.p. 
)300") (75%), which was converted into 8-dimethylamino- 
6-hydroxy-2-morpholinopurine (IX) (m.p. > 300') by treat- 
ment with morpholine at  reflux. 

It is interesting to note that the reaction of 6-amino-4- 
hydroxy-2-methyl-5-nitrosopyrimidine (X) with the Vils- 
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meier reagent under the 
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same conditions gave 2-chloro- 
methyl- 8- dimethylamino- 4-hydroxypurine (XI) (m.p. 
>300°) (83%). Treatment of (XI) with anilines led to the 
2-anilinomethyl derivatives (XII) (m.p. >300") and (XIII) 
(m.p. >300°). 

(Received, 28th February 1972; Corn. 328.) 
-t Satisfactory elemental analyses, and Lr., n.m.r., and mass spectra were obtained for all the products. 
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