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Abstract - A facile conversmn of the 1-methyl group to the 

1-amino group of caffeine and its analogues was carried out by 

the reaction with hydrazine hydrate: Refluxing of caffeinelIa) 

with a large amount of hydrazine hydrate(30 eq. mole) without 

any other solvents gave l-amino-3,7-dimethylxanth1neIIIa) in 

40% yield. Similarly the reactmn of 7-substituted 1.3-dime- 

thylxanthines(Ib,Id-f) with hydrazlne hydrate gave 7-substitut- 

ed 1-amino-3-methylxanthineslIIb,IId-•’1 in 28-428 yield. 

Deamlnatlon of these 7-substituted 1-amlno-3-methylxanthines 

(IIa-b, IId-f) gave the corresponding theobromine derivatives 

IIVa-b,IVd-f) in 90-96% yield. 

It is known that xanthine derivatives have potent biological activities of phos- 

phodiesterase inhibition and vasodilation. Recently syntheses and reactions of 

xanthine derivatives have been extensively investigated in connection with pento- 

xifyllinel which is one of the excellent drugs acting on circulatory system. 

We wish to report here a facile conversion of the 1-methyl group to the 1-am~no 

group of caffeine and its analogues, which is useful for the syntheses of new 

xanthine derivatives having potential phosphodiesterase inh~bt~on and vasodilation 

Refluxing of caffeinella) wlth a large amount of hydrazine hydrate(30 eq. mole) 

2 
wlthout any other solvents for 5 h gave 1-amino-3,7-d~methylxanthine (IIa) ln 40% 

yield. In this case 40% of caffeine was recovered. Prolonged refluxing did not 

gain the yield, but resulted in the formation of intractable glutinous substance. 

Confirmation of IIa was carried out as follows: Acetylation of IIa with acetic 

anhydride gave diacetyl derivativelIIIa). The reductive deamination of IIa to 



3 
theobromine(IVa1 was performed by the reaction with sodium nitrite in acetic acid. 

Similar reactions of 7-substituted 1.3-d imethylxanth inesW-f)  with hydrazine 

hydrate were carried out to give 7-substituted 1-amino-3-methylxanthines(Tab1e I). 

Theobromine(1Va) was also aminated to IIa with hydrazine hydrate. However, in 

the case of theopylline(1c) the reaction did not proceed even by refluxing for 

prolonged time. The deaminations of IIb and IId-f were successfully carried out 

(Table 11). The reaction mechanism of the displacement of the methyl group by 

the amino group will probably be explained as depicted in the Chart 1. Initially 

hydrazine hydrate will attack to the electron deficient carbonyl group at 2-posi- 

tion of caffeine. Ring-opening followed by the elimination of methylamine and 

subsequent ring-closure will lead to IIa. 

Chart 1 
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Table I. Yields of 7-Substituted 1-Amino-3-methylxanthlnes 

Compd. Mp('C1 Reaction Time (hr) Yield(%) 

IIa 250-252 

IIb 144-145 

11" 

IId 129-131 

IIe 180-181 

IIf 183-185 

Table 11. Ylelds of 7-Substituted Theabromines 

Compd. Mp(OC1 Yleld(%l 

IVa 6 > 260 9 6 

IV~' > 260 9 2 

IVd > 260 9 0 

1ve8 > 260 91 

1"f9 260 95 
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