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Abstract: Tres(trimethylsilyl)6-an~~nouracil reacts with various alkyd- and arylalkyl halogenides and with 
trtruacetylribofwanose mgiospecifically to the corresponding J-substituted 6-aminouracil derivatives l-10. The 
reaction is catalyzed by AK& or, with the exception of the ribose derivative, more effectively by iodine. The 
described new synthesis offers the first general access to 3.substituted 6-aminosmcib. 

6-Aminouracils are important intermediates for the synthesis of a variety of hcterocyclic compounds 
including purines’ and pteridines. ’ A wide range of xanthines can be synthesized from appropriately 
substituted 6-aminouracils. Our comprehensive structure activity analysis of xanthines as adenosine re- 
ceptor ant,agonists3 necessitat,ed the synt,hesis of xanthines with a l-substitucnt, but not, a 3-substituent. 

The corresponding 3-monosubstituted G~aminouracils were requisite precursors for such xanthines. 
A general method to monosubstituted G~aminouracils is the condensation of monosubstituted ureas 

with cyanoacetic acid. This reaction lcads cxclusivcly to the l-substituted aminouracils.4 Alkylation 

of uracil derivatives affords preferentially l-mono- or 13disubstituted products5 One method to pre- 
pare 3-substituted 6-aminouracils has been to protect the N-l-nitrogen, followed by alkylation at N-3 
a,nd subnrqilcnt deprotcction. 6 Due to the low rractivity of the N-3 nitrogen of the N-l-protected 

aminouracils, this reaction appears to be limited to the preparation of 3-metl~yl-6-aminouracils.7 Thus 
it was necessary to develop a novel general synthetic method for 3-substituted 6aminouracils. 

Our approach was to use the high reactivity of silylated uracil derivatives toward electrophilic corn- 
pounds. In general, alkylation of silylated uracils takes place regioselectively at the N-1 position.’ We 
found, in contrast to the observation wit,h other uracils, that silylated 6-aminouracil reacts with alkyl 
halogenides specifically to t,he desired N-3-substituted 6-aminouracils. 

(NH,)2S0, 
0 N N 

H NH2 (CH3)3Si0 NHSI(CH3)3 

With the exception of methyl iodide, vigorous reaction conditions had to be applicd.g Reactive alkyl 
bromides, such as propargyl and benzyl bromide. as well as tetraacetylribofuranose, reacted upon the 

addition of the Lewis acid AlCls in equimolar amounts. Less reactive halogenides, however, such as 

npropyl bromide, gave no reaction under these conditions. A recently described procedure applied 
iodine a.s a catalyst for the N-l-alkylation of silylat.ed uracil.” 
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In our experiments, iodine proved to be a superior catalyst for the N-3-alkylation of silylated 6- 
aminouracil. A number of alkyl and arylalkyl bromides provided reasonable to excellent yields of 
3-substituted 6-aminouracils. In some cases the formation of 1,3-disubstituted 6aminouracils as by- 
l)r~~ducts could be observed. In no case l-substituted compounds were detected. 

The identification of the 6-aminouracils as 3-substituted isomers is based on comparison of the 
spectra of some of the compounds with the corresponding l-substituted 6-aminouracils. It was found 
that l- and 3-regioisomers can easily be distinguished by the chemical shifts of the NH2 protons in the 
‘H-nmr spectra: l-Substitution causes a large downfield shift compared to unsubstituted 6aminouracil. 
Substituents in the 3-position have no or only a slight effect on the shift of the NHz-protons (see table). 

Table. 

[ Compound 1 R X 1 Catalyst 1 Yield [%I 1 m.p.[“C] 1 6 NH** [ppm] 1 

“In DIVE@&; unsubstituted 6-aminouracil: 6.15 ppm; l-methyl-6-aminouracil: 6.73 ppm; l-ethyl- 
6-aminouracil: 6.78 ppm; l-n-propyl-6-aminouracil: 6.74 ppm. ‘“Tri-0-acetyl-P-D-ribofuranosyl. 
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General procedure: 6-Aminouracil is refluxed with excess hexamethydisilazane (HMDS) and a catalytic 

amount of (NHd)zSOd for l-2 h until a clear solution is obtained. Excess HMDS is removed by 

distillation o’n vecuo. The catalyst (AlCls or I,) and the alkyl or aralkyl halogenide (1-2 eq) without 

solvent or the tetraacetylribofuranose dissolved in dichloroethane is added. After the initial exothermic 

reaction is completed the mixture is refluxed for 160 h. Then a saturated solution of NaHCOs is added 

in small portions with ice-cooling. The precipitate is collected and treated with hot water to remove 

unrcacted 6-aminouracil. The products are further purified by recrystallisation, base-acid treatment, 

or column chromatography over silica gel with dichloromethane:methanol (9:l). 
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