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NITROGEN- AND SULFUR-CONTAINING HETEROCYCLES 

I. Pyrimido [4, 5-b] [I, 4]-6-thiazinones 
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A number of derivatives of pyrimido [4, 5-b]- [I, 4]-6-thiazinone have been obtained by the reaction of 
2, 5-diamino-4-methy1-6-mereapto- and 4-methoxy-5-amino-6-mercaptopyrimidines with a -halo acids. 

A few derivatives of pyrimido [4, 5 -b] [1, 4]-6-thiazinone have been described in the literature; they were ob - 
tained by the reaction of 5-amino-6-mercaptopyrimidines with chloroacetic acid [1, 2] or by the reduction of 4-meth-  
oxy-5-nitro-6-carboxymethylmercaptopyrimidine with simultaneous closure of the thiazine ring [3]. 

In a search for biologically active substances, we have achieved the synthesis of a number of derivatives of 
pyrimido [4, 5-b] [1, 4]-6-thiazinone. 2, 5-Diamino-4-methyl-6-mercaptopyrimidine [1] and 4-methoxy-5-amino-  
6-mercaptopyrimidine [4] were used as starting substances. By heating 2, 5-diamino-4-methyl-6-mercaptopyrimidine 
with an excess of chloroacetic, a -chloropropionic, a -bromobutyric, and ct -bromoisovaleric acid at 130"-140", there 
were synthesized the corresponding pyrimido-6-thiazinones I - IV,  with a yield of 50-70%. This method proved un- 
acceptable for obtaining 4-alkoxy-substituted pyrimido-6-thiazinones, since under the reaction conditions hydrolysis of 
the alkoxy group to the hydroxy group takes place. Thus the 4-hydroxypyrimido-6-thiazinones V, VII, and VIII, and 
not the corresponding 4-methoxy derivatives, were obtained (60-80%0 yield)on heating 4-methoxy-5-amino-6-mer-  
captopyrimidine with chloroacetic, a-bromobutyric,  and a-bromoisovaleric acids. The structure of these substances 
was confirmed by hydrolysis of the 4-methoxypyrimido-6-thiazinones IX-XI in hydrochloric acid to the corresponding 
4-hydroxy derivatives V-VII .  

A more convenient general method of obtaining pyrimido-6-thiazinones is to heat 5-amino-6-mercaptopyrimi-  
dines with a -haloacids in aqueous alkaline solution at 90"-95" with subsequent acidification of the reaction mixture 
with hydrochloric acid. In this case the pyrimido-6-thiazones are formed with a yield of 60-80% in a state of higher 
purity. The compounds I-IV and IX-XI were synthesized by heating 2, 5-diamino-4-methyl-5-amino-6-mercapto-  and 
4-methoxy -5 -amino-6-mercaptopyrimidines with a -haloacids. 
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Compounds I -XI  may exist in two tautomeric forms, as 6-oxo- or 6-hydroxy derivatives of pyrimidothiazine. 
Investigation of the IR spectra shows that, in the crystalline state, these compounds are derivatives of pyrimido [4, 5-b]- 
[1, 4]-6-thiazinone. In the IR spectra of substances IX-XI,  there are absorption bands characteristic of the NH group 
(about 3200 cm -1 ) and the CO group of amides (about 1680-1690 cm -1 ). Carbonyl group absorption bands (1670-1680 
cm -I) are also found in the spectra of compounds I - IV.  Substances V-VIII  have the absorption bands of the NH group 
(3200-3210 cm "I) and a broad carbonyl group band (1640-1690 cm -1) which is probably explained by the presence of 
two carbonyl groups ( in positions 4 and 6 of the bicyclic structure). 

Compounds I -XI  are colorless crystalline substances. The 2-amino derivatives I - IV possess pronounced basic 
properties, being soluble in mineral acid sdlutions but insoluble in water and in solutions of bases. Compounds VII-XI 
are soluble in alcohois and insoluble in water, while V and VI are soluble in hot water (see table). 

Experimental 

2-Amino-4, 7-dimethylp~imido [4, 5-b] [1, 4]-6-thlazinone (II). A mixture of 1 g 2, 5-diamino-4-methyl-6-  
mercaptopyrimidine [1] and 2 ml c~-chloropropionic acid was heated 5 rain at 185"-140 ~ and cooled to 18 ~ -20~ 
20 ml water was added and the resulting precipitate was filtered and washed with water. Yield 0.7 g. Compounds I, III, 
and IV were obtained analogously. 
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4-Methoxy-V-ethylpyrimido [4, 5-b] [1 ,4] -6- th iaz inone  (XI)._ A mixture of 1 g 4 -me thoxy-5 -amino-6 -mer -  

captopyrimidine and 1.1 g a -bromobutyric acid in 10 ml 2 N sodium hydroxide was heated 1 hr at 90"-95" and cooled 
to room temperature; 2 N hydrochloric acid was added until  the mixture was acid to litmus, and the precipitate was f i l -  

tered off. Yield 0.95 g, mp 132"-135 ". Compounds I - IV,  IX, and X were synthesized analogously. In obtaining I - IV,  
after acidification with hydrochloric acid, an aqueous solution of ammonia was added to the reaction mixture until  it 
became basic to litmus. 

4-Oxo-7-ethyll~yrimido [4, 5-b] [1 ,4] -6- th iaz inone  (VII). A mixture of 1 g 4 -methoxy-5-amino-6-mercap to-  
pyridine [4] and 2.5 ml a -bromobutyric acid was heated 10 min at 135 ~  ~ and cooled to room temperature; 10 ml of 

ethanol was added and the precipitate filtered off. Yield 0.81 g. Compounds V and VIII were obtained analogously. 

4-Oxo-7-methylpyrimido [4, 5-b] [1 ,4] -6- th iaz inone  (VI). A mixture of 0.65 g X and 7 ml 2 N hydrochloric 
acid was boiled I hr, the solution was cooled to 0 ~ and the precipitate was filtered and washed with water. Yield 0.35 g, 
mp 236"-238". Substances V and VII were obtained analogously. 
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