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Nitrosation of 6-allylamino-1,3-dimethyluracil (A) 
in aqueous solution caused a novel ring closure forming 

1,3-dimethyllumazine-6-aldoxime (2) whereas the reaction 

in aprotic solvents led to 8-vinyl-theophylline (A!). 
1,3-Diphenyl-(z), 1-methyl-(5) - and 1-benzyl-6-allyl- 

aminouracil (9.) react normally with nitrosation at C-5 - 
followed by cyclizati'on on heating to the corresponding 

8-vinyl-xanthines A2 - Ai. 

6-Alkylamino- and 6-arylarnino-5-nitrosouracils are an in- 

teresting group of compounds due to their high reactivity in cyc- 

1 izat ion react ions leading to xanthine1'2'3~4, 7-hydroxy-xan- 

7 8 6,8 thine5'6, 8-aminoxanthine , 8-H-xanthi ne , 8-H-xanthine-7-oxide , 
pyrlmido[5.4-ell,2,5-0xadiazine~~~, pyrimido[5.4-el-as-triazine 

9,lO 

and alloxazine 1 1 T 1 2 1 1 3  derivatives. Since 1,3-disubstituted 4- 

alkylamino-5-nitrosouracils are especially reactive intermedl- 
14 

ates1j2 we extended our investigations to 1,3-dimethyl-(i) 

and 1,3-dlphenyl-6-allylaminouracil ( 2 )  - in order to study their 



behaviour in nitrosation and cycllzatlon reactions. 

Durirgtreatment of 1 in water with an excess of sodium nit- 

rite or lsoamyl nitrite and acid at room temperature no deep 

coloration as usually found on nitrosations in this series was 

observed and neither the corresponding 5-nltroso derivative nor 

the cyclization product 8-vinyl-theophylline ( l l )  was isolated, 

but instead a yellowish blue fluorescing compound of the empiri- 

cal formula of C H N 0 was found according to the mass spectrum. 
9 9 5 3  

Its structure was concluded from the UV- and NMR-spectra as 1,3- 

d i m e t h y l l u m a z i n e - 6 - a l d o x l m e  (5) - and could unambiguously be 

proven by synthesis from 1,3-dimethyllumazine-6-aldehyde (6) 15 - 
and hydroxylamine. 
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If the nitrosation of C was performed in an aprotic solvent 

such as ethyl acetate with isoamyl nitrite/p-toluenesulfonic 

acid on boiling under reflux an intermediary violet colour is 

noticed for a short time followed by decoloration and separation 

of a colourless precipltate. This product was identified as 8- 

vinyl-theophyliine (11) - - by elementary analysls and physical means 

and led on methylation to 8-vinyl-caffein (12 ) .  An attempt to 

isolate the alleged intermediate 6-allylamino-1,3-dimethyl-5- 

nitrosouracil (Z)  has so far been unsuccessful even on working 

at -70°c in concentrated solution. The different reaction path- 

ways seem to be dependent on the polarity of the reaction medlum 

since nitrosation in methanol and ethanol respectively led to a 

mixture of 1,3-dimethyl lumazine-6-aldoxlme (2) and 8-vinyl-theo- 

phy I 1  ine (;I>. 



We therefore propose for the formation of 5 a mechanism which - 
involves in protlc polar solvents a primary electrophilic attack 

at the allyl function (161, 1,2-shift in the side chain to a - - 

malondialdehyde derivative (1Z), whlch is then again nitrosated - - 
at Lhe active methylene group (18) followed by acid catalysed -- 
ring closure to I. - 

Furthermore the solubillty of the 1,3-disubstituted 6-allyl- 

aminouracil may also have some influence on the produc 

since 6-allylamino-1,3-diphenyluracii ( 2 )  - did form the red 5- 

nitroso derivative 8 on nitrosation in water at OOC in the usual - 

manner. This compound cycllzes easily to 1,3-diphenyl-8-vinyl- 

xanthine (12) - - on heating to 160'~ or 15 mln. boil ing In acetone. 

It was also of Interest to know whether the terminal vinyl 

group of the allyl function shows enough activation on the ad- 

Jacent CH -group in the cyclization process if the N-1 substitu- 2 

ent is missing, since simple 6 - a l k y l a m i n o - 5 - n i t r o s o u r a c i l s  of 

2 this type refuse to cyclize . 6-Allylamlno-3-methyl-(3) and 6- - 
ailylamlno-3-benzyluracil ( 3 )  respectlvely have been nitrosated - 
in the usual manner to the corresponding 5-nltroso derivatives 

9 and 1Q which both on heating In DMF cyclized to 1-methyl-(13) - - - - - 
and 1-benzyl-8-vinyl-xanthine (19) -- respectively in good yields 

Indicating a similar actlvatlon by the vinyl group as found ear- 

2 lier with the benzyl substltuent . 
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Table - Phvsical Data of Uracil and Xanthine Derivatives 
-- - 

Elentary Analysis 

Calc.: 71.45 5.37 13.16 
Found: 71.55 5.34 12.67 

Calc.: 
Found : 

Calc.: 
Found : 

Calc.: 45.96 3.86 29.78 
Found: 45.56 3.87 29..33 

Calc.: 65.51 4.63 16.08 
Found: 65.38 4.58 16.05 

Calc.: 45.71 4.80 26.66 
Found: 45.66 4.72 26.31 

Calc.: 58.73 4.93 19.57 
Found: 59.03 4.92 19.27 

Calc.: 52.42 4.89 27.17 
Found: 52.17 4.75 27.56 

Calc.: 69.08 4.27 16.96 
Found: 68.73 '4 .24 16.92 

Calc.: 49.99 4.20 29.16 
Found: 50.10 4.25 29.10 

Calc.: 62.68 4.51 20.89 
Found: 62.35 4.56 20.65 

Calc.: 54.54 5.49 25.44 
Folmd: 54.51 5.21 25.31 
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