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Abstract --- The novel xanthinium ylides were generated and 
reacted with acetylenic compounds to give the ring transformed 

products, 5-pyrrolouracil derivatives and/or pyrrolo[l,2-•’1 

pteridine derivatives. The mechanism of these reactions was 

also discussed. 

Xanthine derivatives are widely distributed in nature and have potent biological 

activities2'. Many reports concerned with alkylated xanthines have appeared in 

recent years. Although these investigations have dealt with the syntheses of 

substituted xanthines and with the effects of reaction conditions on sitespecific 

alkylation, the less substantial work on the chemistry of the individual alkylat- 

ed compounds have been reported. 31 
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We investigated the ring transformation reactions of the novel xanthinium ylides 

to uracil and/or pteridine derivatives. 

The precursors of the ylides, 1,3,7,9-tetraalkylxanthinium p-toluenesulfonates (2) 
4) were prepared quantitatively by the conventional method . And they were converted 

to the corresponding xanthinium ylides 3 - 5 by deprotonation with n-butyllithium 
in THF. Then the solutions turned to yellow. These ylides were stable in the 

solution below -50'12, but unstable above -30•‹C. 

Ylides 3 and Q reacted in situ with 1 eq. of acetylenic compounds, such as 
dimethyl acetylenedicarboxylate (DMAD) or methyl propiolate (MP), to give the 

ring-cleaved compounds 5 and 1, in contrast 5 gave the ring-transformed products 
9. The results were summarized in Table I. - 

Table I. Reactions of xanthinium Ylides 3, Q, and 5 
with Acetylenic compounds. 

Xanthinium Acetylenica) 
Ylides compounds Temp. ('C) Time (hr) Products (Yield % )  

3 - DMAD -70 --r, -10 12 - 6a (65) 
3 - M P  -70 --+ -10 12 6b (39) - 
4 - DMAD -50 - +10 6 - 7.3 (41) 
4 - MP -50 ---c +lo 6 7b (37) - 
5 - DMAD -70 --r -10 12 - 9a (81) 
5 - MP -70 --r -10 12 9b (51) 

a) DMAD is dimethyl acetylenedicarboxylate. MP is methyl propiolate. 

The structure of the ring-cleaved compounds (5 and 1) was determined by mass, 'H- 

NMR, and IR spectra. The mass spectra showed the molecular ion peaks of 1:l 

1 adducts of the.ylides and acetylenic compounds. In the H-NMR spectra, the pres- 

ence of the -NHCH3 groups at the 6-position of the uracil ring was confirmed by 

two coupled signals of 6 5.13-5.74 (lH, q, NH) and 6 2.42 - 2.57 (3H, d, NHCkx3). 
And the pyrrole ring protons were observed at 6 7.20 - 7.50. In the case of 

and 2, coupling of two aromatic protons on the pyrrole ring was also observed. 
Moreover, the IR absorptions at about 3360 and 2230 cm-I indicated the presence of 

NH and CEN groups, respectively. 

On the other hand, the structure of the ring-transformed products (9) was determined 
as follows : The mass spectra showed the molecular ion peaks, which were 32 less 

than those of the corresponding 1:l adducts. In the 'H-NMR spectra, lack of one 

-Om3 peak of the 1:l adducts was observed. Furthermore, the 13c-~MR spectrum 5) 
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Table I[. Mass Spectra, Melting Points and H-NMR Data of Products. 

Products MS m/e : mp ('c) NMR 6 : a) 

( M+) 

2.49(3H, d, J=4.8Hz, NHCE~), 3.33 and 3.48 

(each 3H, each s, 2 x NCH3), 3.82 and 3.93 

(each 3H. each s. 2 x 0CH3), 5.42 (18, q, 

J=4.8Hz, NgCH3), 7.40(1H, s, pyrrolo H). 

2.42(3H, d, J=4.8Hz, NHCH~), 3.30 and 3.43 

(each 3H, each s, 2 x NCH3), 3.82 (3H. s,  0CH3), 

5.74(1H, q, J=4.8Hz, NSH3), 7.29 and 7.46 

(each 1H. each d, J=l.SHz, 2 x pyrrolo H). 

2.57(3H, d, J=4.8Hz, NHCK3). 3.26 and 3.38 

(each 3H. each s ,  2 x NCH3), 3.18 and 3.80 

(each 3H, each s, 2 x 0CH3), 5.18(1H, d, 

J=4.80Hz, NgCH3) , 7.42 (18, s,  pyrrolo H) , 
7.20 - 7.86(5H, m, ArH). 
2.50(3H, d, J=4.8Hz, NHCI13), 3.28 and 3.44 

(each 3H, each s, 2 x NCH3), 3.82(3Hr s, 0CH3), 

5.13(1H, q, J=4.8Hz, NTH3), 7.20 and 7.50 

(each lH, each d, J-1. 5Hz. 2 x pyrrolo H) . 
7.20 - 7.94(58, m, ArH). 
3.62 (38, 6 ,  NCH3), 3.79 (6H. s, 2 x NCH3) , 4.07 
and 4.19(each 3H, each s, 2 x 0CH3), 9.40(1H, 

s ,  pyrrolo H) . 
3.65(3H, s, NCH3), 3.80(6H, s ,  2 x NCH3), 4.09 

(3H, s, 0CH3), 7.91 and 9.41(each lH, each d, 

J=l.SHz, 2 x Pyrrolo H) . 
a) solvents --- 5 and 1 : CDC13, 9 : CF3COOH 

assigned by comparison with that of pyrroloquinoxaline6) supported this structure. 

The mechanism for the formation oE 5, 1, and 9 may be considered as follows : 
A t  first, 1.3-dipolar cycloaddition may occur to give the intermediate 10, and 
the tautomeric shift of an acidic proton results in the formation of 5, 1, and 8. 
In the case of and 1, the reaction ceases in this stage. In the case of 8, 

however, the recyclization takes place with the elimination of methanol to afford 

9 (Scheme 11 ) . - 
Generally, amino groups at the 6-position of uracils have low reactivity because 

of the enaminone component. ~ u t  the NHCB groups of 8 reacted with the methoxy- 3 



carbonyl maiety smoothly beyond expectation. 

Since the structure of - 9 is somewhat similar to that of 5.10-methylenetetrahydro- 

folic acid, which participates in one carbon transfer reaction in vivo, interest 

may be aroused in these new pyrrolo [l, 2-f I pteridines. 
Further work on xanthinium ylides is now in progress. 
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