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Absbact: 2-Trichloromethyl-4-dimethylamino-1,3-diaza-l,3-butadienes(3),prepared from trichlomacetamidme(1) 
and amide acetals 2, readily react with electron d&ie.nt acetylenes 4 to give 2-trichloromethylpyrimidines 5. 

The synthesis and reactions of 1,3-diaza-1,fbutadienes have been studied in considerable detail 

during the past two decades.’ The overwhelming majority of these dienes are of little value with regard 

to the generation of pyrimidines by [47c + 2x3 cycloaddition because the 1-substituent is such that 

aromatization of the cycloadduct is impossible. Sundaram, et al? have recently reported that 

1-methoxycarbonyl-2-methylthio-4-dimethylamino-1,3-diaza-l,3-butadiene readily reacts with 

dimethylacetylene dicarboxylate to produce dimethyl 2-methylthiopyrimidine-4,Micarboxylate via a 

dihydro intermediate which aromatizes by the formal loss of the elements of trimethyl carbamate. This 

prompts us to report our simplest and most useful solution to the above-mentioned aromatization problem. 

1,3-Diaza-1,3-butadienes unsubstituted at position 1 have not been described, although they have been 

proposed as reaction intermediates in at least one instance? We have found that compounds of this type 

can be efficiently prepared by heating a THF solution (SO”C, 2-3 h) of trichloroactetamidine (1, Scheme 

1) with a 10 mole 8 excess of the amide acetals 28-c: These relatively stable diazadienes 3a-c’*’ undergo 

a facile reaction with the electron deficient acetylenes 4 to give pyrimidine derivatives 5 in fair to excellent 

yields (see Table). The trichloromethyl group in 5 is quite reactive, and these compounds are congeners 

of various other pyrimidines. Thus, catalytic hydrogenation (1 atm, excess EGN) of the dimethyl ester 

5a (Scheme 2) could be controlled to provide selectively the dichloro and monochloro compounds 6 and 

7, or to produce exclusively the completely dechlorinated product 8. Reaction of 5a with methanolic 

sodium methoxide (1 equiv, r.t.) took place to give the methoxy compound 9 by loss of trichloromethide. 

In contrast, Sa reacted with sodium ethanethiolate or sodium thiophenolate (3 equiv) in the presence of an 

excess of the thiol (3 equiv, THF, r.t.) to produce the sulfides 1Oa or lob exclusively in high yields. 

Raney nickel desulfmization of 10a gave the methyl compound 8 identical to that obtained by complete 

reductive dehalogenation of 5a. The formation of the sulfides 1Oa and lob is efficient only in the presence 
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of the thiol and probably occurs, at least in part, by a process involving single electron transfer. Finally, 

it should be noted that 6, 7, 9. 1Oa and lob arc obvious potential precursors of yet other pyrimidine 

derivatives and that the above reactions are characteristic of all the trichloro compounds 5 and are not 

restricted merely to Sa. 
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Table. Reaction of 1.3~Diaxa-1.3~dienes with Electron Deficient Acetylenesa 
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An attempt to effect the cycloaddition of 3a with phenyl vinyl sulfoxide (11”; toluene, 101°C; 

Scheme 3) illustrates one of the properties characteristic of all of the 1-unsubstituted-1.3~diaza-13dienes 

that we have studied. None of the expected pyrimidine 12 was formed, the only product isolated (20% 
yield) was the aiazine 16. This compound arises by fragmentation of 3a to N,N-dimethylformamidine (13) 

and trichloroacetonitrile (14, slow), rapid cycloaddition of the latter with 3a, and subsequent 1.5hydrogen 

shift and loss of the elements of chloroform from the cycloadduct 15. Both the fragmentation and the 
cycloaddition processes have literature precendent.’ As expected, 3a undergoes cycloaddition with 
trichloroacetonitrile at room temperature, giving the aiazine 16 in over 80% yield. 

The full details of this study will be described elsewhere in due course. 
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