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NOVEL RING TRANSFORMATION REACTIONS OF XANTHINE DERIVATIVES 
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Navel ring transformation reactions of xanthine derivatives were investigated. 

[ll Preparation of 1.3.7.9-Tetraalkyl-8.9-dihydroxanthines 1.3.7.3-Tetraalkyl- 

xanthinium perchlorates were prepared by known procedures1) and quantitatively converted 

to the corresponding 1,3,7,9-tetraalkyl-8.9-dihydroxanthines by reduction with NaBH4 in 

water. 

[2] Reactions of 1,3,7,9-Tetraalkyl-8,9-dihydroxanthines with Dimethyl Acetylene- 

dicarboxylate (DMAD) The reaction of 1,3,7,9-tetramethyl-8.9-dihydroxanthine (1) 

with DMAD in CH CN gave a propellane type compound, 4,5,8,9-tetrahydro-4.5-(dimethoxy- 3 

carbonylethenol-1,3,7,9-tetramethylxanthine (11). This reaction may proceed by an ionic 

cycloaddition of DMAD to an enamine moiety of I. 

[ 3 ]  ]pidate 

The reaction of I with methyl propiolate in CH3CN gave a propellane type compound, 

4,5,8,9-tetrahydro-4,5-l11-metho~y~arbony1tho-1,3,7,3-ttmthy1thin (111) and 

a ring expanded compound, 4,5-dihydro-3-metho~y~arb0nyl-1,5,6,8-tetramethy1-7,9-di0x0- 

pyrimido[4,5-bllH-l,5-diazepine (IVI. The Structure of IV was determined by the NOE 

measurement. The mechanism of this reaction may be explained as follows: When methyl 

propiolate reacts on C5 of I, which has two reaction sites, C5 and N7, the reaction pro- 

ceeds by a cyclization route to an enamine moiety of I to give 111. In contrast, =hen 

methyl propiolate attacks N7, the reaction occurs through an iminium salt intermediate 

to give IV. In the presence of ~ewis acids or water, this reactLon gave other compounds. 

Reactions of I with other various electrophiles are also discussed. 
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